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I. PURPOSE AND SCOPE 

This Application Note presents a description of the 
design and operation of a high-speed emulator for the 
Intel® fannily of single chip microcomputers. 

The HSE-49T''' emulator provides a simple and inexpen- 
sive means for executing and debugging 8049 programs 
which require the full II-MH2 operating speed of the 
part. 

Section II of this Application Note describes some of 
the features of this development tool and how it may be 
used. Section III briefly discusses the hardware used to 
implement these features, while Section IV describes 
the manner in which program execution status is made 
available to the operator. 

A detailed description of all of the operator commands 
is presented in Section V of this note, along with the 
modifiers and options which may be specified for each 
command. Known restrictions and limitations of the 
HSE-49 system are listed and explained in Section Vl. 
Section VII shows how the basic circuit may be 
modified to provide options on memory organization, I/O 
configurations, etc. 

Full schematics of the system hardware, as well as 
monitor software listings, are presented in Appendices 
A and B, respectively. A short summary of the command 
syntax is presented in Appendix C,. Appendix D ex- 
plains the error message codes which may appear dur- 
ing use. 

It is assumed that the reader is already familiar with the 
operation of the 8048 or 8049 microcomputers. Some 
knowledge of the 8048 architecture is needed to under- 
stand sections of the command and modifier descrip- 
tions. Most users will already have this background. 
Other readers are referred to the MCS-48 Microcom- 
puter User's Manual, Intel publication number 9800270. 



II. THE HSE-49 DEVELOPMENT TOOL 

In essence, the HSE-49 emulator provides the user a 
means for executing an MGS-48 program located in ex- 
ternal RAM rather than internal ROM or EPROM. This 
allows programs being debugged to be modified easily 
and quickly during the debug cycle. A user's program 
may be entered into system RAM either manually or via 
a serial link from a host computer such as an In- 
tellec® Microcomputer Development System. Once 
loaded, the program can be modified using an on-board 
keyboard and display, and executed in real-time In a 
number of breakpoint modes. The internal state of the 
processor, including RAM, accumulator, timer/counter, 
and status register contents, can also be read and 
modified through the keyboard. 

Breakpoint and debug facilities are extremely flexible. 
The following execution modes are provided. 

• Programs may be run in full (11 MHz) real time; 

• Programs may be single-stepped; 

• In break mode, programs run in full real time until 
break occurs; 



• Breaks may be triggered by either program or exter- 
nal data RAM accesses; 

• Any number of breakpoints may be used in any 
combination; 

• "Auto-Step" operation causes the current program 
counter and Accumulator contents to be printed on 
the display for a short time on every instruction 
cycle; 

• "Auto-Break" provides the above display only when 
a break flag is encountered, with real time opera- 
tion otherwise; 

• While running in non-break mode, a TTL-level pulse 
is generated whenever a break flag is encountered. 
This signal may be used to trigger an oscilloscope 
or Logic Analyzer to assist in hardware and soft- 
ware debug. 

• While running in any mode, the keyboard and 
display are "alive". Execution may be suspended or 
terminated by commands from the keyboard. 



Intent of this Note 

While the HSE-49 emulator can assist a new microcom- 
puter user in becoming familiar with the 8048 and 8049 
microcomputers, its inherent debug capabilities will 
also prove helpful to design engineers. The design 
could be used for new system development and verifica- 
tion or adapted for prototype production. 

The main concern in designing the HSE-49 emulator was 
to keep the basic design simple, while maximizing the 
system's flexibility. The design allows the use of 
jumpers, hardware and software switches, etc. to allow 
the user to reconfigure the system according to the way 
he dedicates chip-select pins, I/O, etc. The emulator can 
be changed to fit each user's unique needs, rather than 
forcing the user to alter his needs to what Is provided. 

The primary intent of note is to provide the reader with 
the information needed to reconstruct and make full use 
of the HSE-49 emulator. Less emphasis is placed on 
describing how the hardware operates or how the com- 
mands are implemented. This information may be found 
in the schematic diagrams and software listings in- 
cluded in the Appendices. 



III. GENERAL HARDWARE OVERVIEW 
User Program Emulation 

The actual emulation of the user's program is done 
using an 8039 microcomputer (IC29 on the schematics 
in Appendix A) executing a program stored in external 
RAM. The basic minimum configuration includes the 
8039 microcomputer, an 8282 address latch (101 9), and 
2K bytes of 2114 RAM to use for program development 
and real-time execution (ICs B1, 01, 82, and 02). Addi- 
tional RAM may be added to allow the user to expand 
his program and data memory to 4K each. {If an 1 1-MHz 
crystal is used with the microcomputer, type 2114-3 
RAMs must be used.) 
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System Supervision 

A second microcomputer — another 8039 (IC25) with an 
8282 address latch {IC16) and off-chip program memory 
in a 2716 EPROM {IC15) — is used to scan the on-board 
keyboard and display, interpret and implement com- 
mands, drive serial interfaces, etc. In general, the 
master processor is used to interface the execution 
processor's memory spaces with the outside world and 
control the operation of the execution processor. In this 
note the two processors will be abbreviated "MP" and 
"EP", respectively. Figure 1 shows how the two proc- 
essors interrelate with the rest of the system, 
system. 

Keyboard/Display 

The 33-l<ey keyboard shown in Figure 2 includes a 16-key 
hexidecimal keypad and 17 special function keys for 
specifying commands and modifiers. Readers already 



familiar with the PROMPT-48™ debug tool for the 8048 
will find that 25 of the HSE-49 emulator keys are iden- 
tical in function and layout to the PROMPT-48 keyboard, 
and use the PROMPT-48 command syntax. The eight ad- 
ditional keys are used to generalize and augment the 
PROMPT-48 capabilities, as described in Section V. 

The eight-character seven-segment display (DS1-DS8) 
is used for displaying addresses, data, and pseudo- 
alphanumeric messages. The display responses printed 
in Section V and throughout this note use a mix of upper 
and lower case letters to indicate what seven-segment 
patterns appear. An 8243 (109) and eight DIP packages 
{resistor packs, current buffers, etc.) are used for 
multiplexing the display and scanning the keyboard. 

Brealcpoint Detection 

Breakpoints are specified and detected using a 2102A 
IKx 8 RAM corresponding to each pair of 2114s (ICs A1 
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and A2). In effect, each program or data address ac- 
cesses a 9-bit word. Eight bits are used normally for 
code or data storage. The ninth bit, accessed in parallel 
with the other eight, is used to indicate if a breakpoint 
has been set for that address. This output, when 
asserted, is latched (IC27 and IC36) and used to halt the 
execution processor via the single-step input. (In other 
modes, the break logic can be reconfigured to set^the 
break requested flip-flop on any EP machine cycle or 
any EP "MOVX" instruction.) 

Link Register 

An 8212 8-bit latch (IC18) is used to communicate data 
and commands between the master and control proc- 
essors. Under control of the MP, this register, called the 
"Link" register, may be logically mapped Into either the 
program or data RAM address spaces. When this is 
done, the 2114s in the respective memory space are 
disabled and the link responds to all accesses, 
regardless of address. The link will be discussed in 
greater detail in Section IV. 

Control Logic 

In addition to the devices mentioned above, the 
minimum configuration requires about 10 additional iCs 
for bus arbitration, system control, and breakpoint and 
single-step logic. Additional parts may be optionally 
added for serial port interfacing, I/O reconstruction, etc. 

MP Monitor 

The monitor program executed by the MP includes com- 
mands for filling, reading, or writing the various memory 
spaces, including the execution processor's program 
RAM, external ("MOVX") data RAM, accumulator, PSW, 
PC, timer/counter, working registers, and internal RAM; 
to execute the user's program from arbitrary addresses 
in various debugging modes; and to upload or download 
object or data files from diskettes using an In- 
tellec® development system. No special software is 
needed for the Intellec® other than ISIS Version 3.4 or 
later. The data format is compatible with the standard 
Intel hex file format produced by ASM-4; the baud rate 
may be altered from 110 baud (default state) up to 2400 



baud from the on-board keybad. Blocks of data may be 
transmitted to a CRT or printer and displayed in a 
tabular format. 

IV. INTERPROCESSOR COMMUNICATION 
Program Break Sequence 

When the MP detects that the EP has been halted by the 
breakpoint hardware, or when the operator presses a 
key while the program is executing, the program break 
sequence is initiated. The low-order 23 bytes of user pro- 
gram memory is read into a buffer within the internal 
RAM of the MP. A short program for reading and 
transmitting internal EP status is written over the low- 
order program memory. (This is one of several "mini- 
monitors" overlayed over the user program area.) The 
link register is mapped logically over the user program 
memory, and loaded with the 8049 machine code for a 
"CALL" instruction to the mini-monitor program area. 
The EP is then allowed to fetch a single instruction from 
the link, i.e., the "CALL" to the mini-monitor is forced 
onto the EP data bus. 

From this point on, the EP executes code contained in 
the mini-monitor. The link is logically mapped over the 
data RAM address space (whether or not any 2114 data 
RAMs are present). A block diagram of the system at 
this point is shown in Figure 3. The break logic is recon- 
figured so that any "MOVX" (RD or WR) operation ex- 
ecuted by the EP will cause it to halt. 

For example, after entering the first mini-monitor, the 
EP executes a "MOVX @RO,A" instruction. This writes 
the contents of the accumulator prior to the execution 
termination into the link, and causes the EP to halt. The 
MP may then read and retain the link contents to deter- 
mine the EP accumulator value. The EP timer/counter 
and PSW are preserved in the same manner. 

Accessing EP Internal RAM 

After reading and saving EP internal status, the MP 
loads a different mini-monitor into the same RAM area. 
This monitor allows the internal RAM of the EP to be 
read and written by the MP by passing address and data 
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values between the two processors using the link 
register. 

This iS needed for two reasons. First, the EP program 
counter prior to the forced "CALL" instruction may be 
derived from the EP stack contents, and may be 
modified to cause the EP to resume execution at any 
desired address. Secondly, the internal RAM of the EP 
may then be accessed and modified in the process of 
executing a number of the monitor commands. 

Resuming User Program Execution 

In order to resume user program execution, a status- 
restoration mini-monitor is overlayed. This restores the 
EP internal status using a scheme analogous to the one 
in which the status was originally saved. The final step 
of the last mini-monitor is an "RETR" instruction, after 
which the EP is again halted. The low-order program 
memory saved earlier is rewritten into the appropriate 
area, the break logic is reconfigured for the desired ex- 
ecution mode, and the EP is released to run at full speed 
until the next break situation is encountered. 

Note that all commands are implemented using 
"logical" rather than "physical" addressing. Thus the 
operator need not be concerned with the intricacies of 
the system design. For example, when any monitor com- 
mand refers to low-order user program memory, the ap- 
propriate byte of storage within the MP internal RAM is 
accessed instead. If the location is altered, the internal 
RAM is modified appropriately. When program memory 
is reloaded prior to resuming user program execution, 
the modified version of the user program will be the one 
loaded. 
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Table 1. Serial Interface Data Rate Parameters 



V. HSE-49 COIMIMAND DESCRIPTION 

Whenever the characters "HSE-49" are present on the 
system display, a command string may be entered by 
the operator. In general, all command strings consist of 
a basic command initiator, an optional command 
modifier or type-designator, and a number of parameters 
or delimiters entered as hexidecimal digits. A command 
is executed, or a command in progress terminated, by 
pressing the [END/.] key. Logical default values are 
assumed for the modifier and parameters if either (or 
both) are omitted. A defualt parameter assumed for the 
command modifier will be presented on the display 
when the first parameter is entered. 

Each parameter is a string of up to three hexidecimal 
digits. If more than three digits are entered, only the 
most recent three are considered. This allows an er- 
roneous digit to be corrected without respecifying the 
entire command. A parameter is completed by pressing 
the [NEXT/,] key. Some commands may only need the 



low order part of a parameter; i.e., a command incor- 
porating a data byte (such as [FILL]) will use only the 
low-order 8 bits of the corresponding parameter; Inter- 
nal RAM and hardware register addressing uses only 
seven. In each case, higher order bits are ignored. 

A command string is terminated and the command in- 
voked by pressing the [END/.] key. The command will 
also be invoked by pressing the [N EXT/,] key when no ad- 
ditional parameters are allowed. A command string may 
be aborted at any point before the command is invoked 
by pressing the [CLEAR/PREV] key, and the sign-on 
message will appear. 

Errors 

An illegal command string, command terminator, or 
hardware failure will cause an error message and error 
code number to appear on the display (e.g., "Error-.3"). 
When this occurs, the monitor can be returned to com- 
mand mode by pressing the [CLEAR] or [END/.] keys. An 
explanation of the various error codes is given in Appen- 
dix D. 

Command Classes 

Commands for the HSE-49 emulator are divided into 
general classes, where all commands in each class have 
the same choice of options or modifiers. A brief descrip- 
tion of each command, followed by a description of the 
allowed options, is presented below by class. 

Data Manipulation/Control Command Group 

Commands: 
[EXAM/CHA] 

Display Response — "ECh." 

Function — Examine/change memory location. 

Causes the memory address specified to be read 
and presented on the display. New data may be 
entered (if desired) from the hexidecimal keypad. 
New data is verified before appearing on the 
display. Subsequent or previous locations may be 
read by pressing the [NEXT/,] or [PREV] keys, 
respectively. Command terminated with [END/.] 
key. 

[FILL] 

Display Response — "FIL." 

Function — Fill range of memory addresses with a 
single data value. 

Fill the appropriate memory space between the ad- 
dresses specified by the first two parameters with 
the low-order byte of the third parameter. If second 
parameter less than first, only the location 
specified by the first is affected. If third parameter 
omitted, zero is assumed. If second and third 
parameters omitted, individual address specified is 
cleared. Command is useful for setting a large 
range of breakpoints; e.g., all of page 3 may be 
enabled for break with the command: 

[FILL][PROG BRKK300>[,]<3FF>[,]<1>[.] 
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[LIST] 



Function — Register memory and RAM. 



Display Response — "LSt." 

Function — List memory to output device through 
HSE-49 serial port. 

Display the contents of a range of addresses given 
by two parameters to a teletype or CRT screen. 
Data is formatted, 16 separated bytes per line, with 
the starting address of each line printed. If used 
with an Intellec® system, the operator first uses 
ISIS-II to transfer the TTY input to the CRT output 
("COPY :TI: TO ;C0:") then invokes this command 
from the keypad. Alternatively, any ISIS device or 
disk file name(:TO:, :LP:, :F1:HRDREG.SAV, etc.) 
may be used as the destination. 

[DNLOAD] 

Display Response — "dnL." 

Function — Download memory through HSE-49 serial 
port 

Load data in hex file format through the serial input 
port. If used with Intellec® system, the operator 
first invokes this command from the keypad, then 
uses ISIS-II to transfer a disk file to the teletype 
port ("COPY : Fn:file.HEX TO :T0:"). 

The use of the checksum field for the download 
command is expanded slightly over the Intel hex 
file format standard. If the first character of the 
checksum field is a question mark ("?"), the 
checksum for that record will not be verified. This 
allows large object files produced by the assembler 
to be patched using the ISIS text editor without the 
necessity of manually recomputing the checksum 
value. 

[UPLOAD] 

Display Response — "UPL." 

Function — Upload memory through HSE-49 serial 
port. 

Output the contents of a range of addresses 
specified by the two parameters through the 
HSE-49 serial port in standard Intel hex file format. 
If used with Intellec® system, the operator first 
uses ISIS-II to transfer the TTY input to a disk file 
("COPY :TI: TO ;Fn:file.HEX"), then invokes this 
command from the keypad. 

Data types allowed: 
[PROG MEM] 

Display Response — "Pr." 

Function — User program memory. 

Memory used to develop and execute user program. 
Addresses 000 through 7FF are the execution proc- 
essor's memory bank 0; 800 through FFF are 
memory bank 1. 

[REGISTER] 

Display Response — "rG." 

All mnemonics copyrighted ©Intel Corporation 1976. 



Internal RAM of execution processor. Locations 
0-7 are working register bank 0; 18-1F are working 
register bank 1. Only the low-order 7 bits of an ad- 
dress are considered. 

[DATA MEM] 

Display Response — "dA." 

Function — External data memory (if installed). 

Memory accessed by execution processor "MOVX 
A,@ Rr" or "MOVX @ Rr,A" instructions. High-order 
4 bits may or may not be relevant, depending on 
jumpering option selected (explained in Section VII 
of this note). 

[HARD REG] 

Display Response — "Hr." 

Function — Hardware registers. 

The execution processor (EP) hardware registers 
(accumulator, timer/counter, etc.), as well as 
several parameters for controlling HSE-49 system 
status, are accessible through this catch-all 
memory space. Addresses are as follows: 

00 — EP accumulator. 

01 — EP PSW. 

Bits correspond to 8049 PSW except that bit 
3 (unused in the 8049) is used to monitor and 
alter the state of F1. Bits 2-0 correspond to 
the stack pointer value after the EP executes 
a CALL to the mini-monitor; i.e., one greater 
than when EP was running the user's pro- 
gram. 

02 — EP timer/counter. 

03 — EP internal RAM location 00. 

(This value is also accessible through 
[REGISTER] space.) 

04 — EP program counter (low byte). 

05 — EP program counter (high nibble). 

06-07 — HSE-49 serial interface baud rate param- 
eters. Defaults to 110 baud; other rates may 
be selected by loading the values listed in 
Table 1. 

08— HSE-49 automatic sequencing rate 
parameter. Used in [GO][AUTO STP] and 
[GO][AUTO BRK] execution commands. 00 — 
fastest; FF slowest. Defaults to 20H; ap- 
proximately two steps per second. 

09 — Monitor version/release number (packed 
BCD). 

OA-OF — Currently unused by the monitor program. 

10-7F — Variables used by master processor (MP) 
monitor. Should not be altered by operator. 

[PROG BRK] 

Display Response — "Pb." 
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Function — User program breakpoint memory. 

Memory space used to indicate points where pro- 
gram execution should halt when running in a mode 
with breakpoints enabled ([GO][W/ BRK] and 
[GO][AUTOBRK]). Break will occur if enabled byte is 
read as the first or last byte of a 2-byte instruction, 
or read in executing a MOVP, M0VP3, or JMPP in- 
struction. Memory is only 1 bit per location; 00 in- 
dicates continue, 01 causes a halt. Addresses 000 
through 7FF are the execution processor's memory 
bank 0; 800 through FFF are memory bank 1. 

[DATA BRK] 

Display Response — "db." 

Function — External data RAM breakpoint memory. 

Memory space used to indicate points where data 
accesses should halt when running in a mode with 
breakpoints enabled ([GO][W/ BRK] and 
[GO][AUTOBRK]). Memory is only 1 bit per location; 
00 indicates continue, 01 causes a halt. High-order 
4 bits of breakpoint address may or may not be rele- 
vant, dependent on jumpering option selected for 
the corresponding data RAM (explained in Section 
VII of this note). 

User Program Execution Control Group 

Commands; 
[GO] 

Display Response — "Go." 

Function — Begin execution. 

If a parameter is given as part of the command 
string, execution will begin at that address. Other- 
wise, the EP program counter (hardware registers 
04 and 05) will be used. These will contain the pro- 
gram counter from an earlier program execution 
break unless they have since been explicitly 
modified by the operator. 

If command is terminated by [END/.], the EP's F1, 
PSW and stack pointer will be cleared. If command 
string is terminated by [NEXT/,], PSW will be taken 
from the EP PSW contents (hardware register 01). 

While running the user's program, the characters 
"-run-." are written on the display. Execution may 
be halted and another command initiated by press- 
ing the appropriate command key. Execution may 
be suspended at any time in any mode by pressing 
the [END/.] key. This will cause the current value of 
the execution processor program counter and ac- 
cumulator to appear on the display in the form 
"PG.234-56". System status is saved in the 
appropriate hardware registers. At this point, or 
when an enabled breakpoint is encountered, press- 
ing the [NEXT/,] key will cause the program to con- 
tinue in the same mode as before. Any other com- 
mand may be invoked by pressing the appropriate 
command string. 

[GO/RESET] 

Display Response — "Gr." 



Function — Go from reset state. 

EP is hardware-reset and released to execute the 
user's program from location GOOH. No parameters 
are allowed. FO, F1, PSW, stack printer, memory 
bank flip-flop, etc., are cleared. 

Note that this command does not require the use of 
mini-monitors to initiate program execution. As the 
last phase of the program development cycle, the 
2114 program RAMs and address decoder may be 
removed and replaced by a ROM or EPROM part 
(not shown in schematics). This command may be 
used to start execution when the program RAM has 
been removed. No interrogation of EP status or in- 
ternal RAM may be done, nor are break or single- 
step modes allowed in this case, though the 2102A 
breakpoint RAM outputs may still be used to trigger 
a logic analyzer. 

Execution modes allowed; 
[NO BRK] 

Display Response — "nb." 

Function — Without breakpoints. 

Full-speed execution without breakpoints enabled. 
Does not affect the state of the breakpoint 
memories. 

[SING STP] 

Display Response — "SSt." 

Function — Single Step. 

Step through program one instruction at a time. 
After each instruction is executed, execution halts 
with the current value of the Execution Processor 
Program Counter and Accumulator appearing on 
the display in the form "PC. 234-56". System status 
is saved in the appropriate Hardware Registers. At 
the point, [NEXT/,] will cause the program to ex- 
ecute one more instruction, or any other command 
may be invoked by pressing the appropriate com- 
mand string. Does not affect the state of the Break- 
point Memories. 

[W/ BRK] 

Display Response — "br." 

Function — With breakpoints. 

Full-speed execution with breakpoints enabled. 
When a breakpoint is encountered, execution halts 
with the current value of the execution processor 
program counter and accumulator appearing on the 
display in the form "PC. 234-56". System status is 
saved in the appropriate hardware registers. At this 
point, [NEXT.,] will cause the program to continue 
until the next breakpoint is reached, or any other 
command may be invoked by pressing the ap- 
propriate command string. 

[AUTO STP] 

Display Response — "ASt." 

Function — Automatically sequence through a series 
of Instructions. 
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step through program one instruction at a time. 
After each instruction is executed, execution halts 
with the current value of the execution processor 
program counter and accumulator appearing on the 
display in the form "PC.234-56". System status is 
saved in the appropriate hardw/are registers. Execu- 
tion resumes after a time determined by contents 
of hardware register 08. Does not affect the stat^ of 
the breakpoint memories. 

[AUTO BRK] 

Display Response — "Abr." 

Function — Automatically sequence between break- 
points. 

Execute a series of instructions in real time 
between breakpoints. When breakpoint is en- 
countered, halt EP temporarily while program 
counter and accumulator contents are displayed, 
then continue. Display is sustained after execution 
resumes. Does not affect the state of the break- 
point memories. 

Breakpoint Control Command Group 

Commands: 
[B] 

Display Response — "Stb." 

Function — Breakpoint set. 

Set breakpoint for the address given. Multiple 
breakpoints may be set by entering additional ad- 
dresses, separated by the [NEXT/,] key. Command 
terminated by pressing [END/.]. Action taken is to 
fill the appropriate breakpoint memory locations 
with logical ones. 

[C] 

Display Response — "CLb." 

Function — Clear breakpoint. 

Clear breakpoint for the address given. Multiple 
breakpoints may be cleared by entering additional 
addresses, separated by the [NEXT/,] key. Com- 
mand terminated by pressing [END/.]. Action taken 
is to fill the appropriate breakpoint memory loca- 
tions with logical zeroes. 

Data types allowed: 
[PROG MEM] 

Display Response — "Pr." 

Function — Break on program memory fetch. 

Applies command to the program breakpoint 
memory space. 

[DATA MEM] 

Display Response — "dA." 

Function — Break on data memory access. 

Applies command to the external data breakpoint 
memory space. 



System Control Command Group 

Command: 
[SYS RST] 

Display Response — "HSE-49." 

Function — System reset. 

Reset both the MP and EP and clear all breakpoints 
(requires approximately one second). CAUTION — 
If reset while EP is executing the user's program, 
the low order section of program memory (about 23 
bytes) will be altered. 



VI. SYSTEM LIMITATIONS 

In designing the HSE-49 emulator, certain compromises 
were made in an attempt to maximize the usefulness of 
the emulator while keeping the circuitry simple and in- 
expensive. As a result, the following limitations exist 
and must be taken into account when using the system. 

1. As explained in Section IV, user program execution 
is terminated (by single-stepping, breakpoints, press- 
ing the [END/.] key, etc.) by forcing the execution 
processor to execute a "CALL" instruction to the 
mini-monitor. This uses one level of the EP 
subroutine stack. The EP PSW reflects the value of 
the stack pointer after processing this CALL. As a 
result, the value indicated for stack depth by examin- 
ing the EP PSW (hardware register 01) is one greater 
than the depth when the break was initiated. The user 
program must not be using all eight levels of stack 
when a break is initiated or the bottom level will be 
destroyed. 

2. User program is initiated (by the [GO] command or 
when resuming execution after a breakpoint, single- 
stepping, etc.) by forcing the EP to execute an 
"RETR" instruction. This will clear the EP interrupt- 
in-progress flip-flop. If the user program allows both 
external and timer interrupts to be enabled at the 
same time, care must be taken to avoid causing a 
break while the EP is within an interrupt servicing 
routine. No limitation is placed on breakpoints or 
single-stepping in the background program because 
of this. 

3. When the user program execution is terminated (by a 
break, single-stepping, etc.) and later resumed, the 
EP timer/counter is restored to its value when the 
break occurred (unless modified by the user). The 
prescaler, however, will have changed. Thus, up to 31 
machine cycles may be "lost" or "gained" if a break 
occurs while the timer is running. 

4. Timer interrupts occurring at the same time as an EP 
break may be ignored if the timer overflow occurs 
after breaking user program execution before the 
timer value is saved. 

5. The 8049 "RET" and "RETR" instructions are each 
1-byte, 2-cycle instructions. During the second cycle 
the byte following the return instruction is fetched 
and ignored. If a program breakpoint is set for a loca- 
tion following a "RET" or "RETR" instruction, a break 
will be initiated when the return is executed. 
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6. Breakpoints should not be placed in the last 3 bytes 
of an EP memory banl< (locations 7FDH-7FFH and 
OFFDH-OFFFH). User program should not be single- 
stepped or auto-stepped through these locations. 

7. Since I/O configuration is determined by external 
hardware rather than software, I/O modes may not be 
altered while a program is executing. (See Section VII 
for further details.) 

8. The "ANL BUS,#nn" and "ORL BUS,#nn" instruc- 
tions may not be used in the user program, as exter- 
nal hardware cannot properly restore these func- 
tions. 

9. The memory banl< select flag is not affected by the 
user program break sequence. Upon resuming execu- 
tion with the [GO] command this flag will remain in 
the same state as before the preceding break. The 
flag may be cleared only by executing the 
[GO/RESET] or [SYS RST] commands. 



VII. HARDWARE CONFIGURATIONS 

A number of control and status lines are available to the 
user. All are low-power Schottky TTL-compatible 
signals. 

TP1 — Unused MP input. 

TP2 — Unused MP output. 

TP3 — User program suspended. Low when EP run- 
ning user code. High when halted or running mini- 
monitors. 

TP4 — Breakpoint encountered. Normally low. High- 
level pulse generated when breakpoint passed. Useful 
for triggering logic analyzers, oscilloscopes, etc. 

TPS & TP6 — Memory matrix mode control. Select 
program vs. data RAM, link mapping configuration, 
etc. (See Appendix B for details.) 

TP7 — Bus control. Low when MP controls common 
memory buses. High when EP controls memory 
buses. 

The HSE-49 emulator hardware is designed to allow the 
user to reconfigure the system for a wide variety of dif- 
ferent applications by installing or removing jumper 
wires or additional components. The schematics in Ap- 
pendix A show the components needed for a variety of 
different configurations. In general, not all of the 
devices are required (or allowed) for any one configura- 
tion. The devices which are required are included in the 
following description. 

The types of options allowed are divided below into 
several general classes and subdivided into mutually- 
independent features. Within some of these features 
there are numbered, mutually exclusive configurations; 
i.e. the serial interface (if desired) may use either 



current-loop or RS-232C current buffers, but not both at 
one time. 

Standard Operating Configuration 

(Minimum system configurations — up to 4K program 
RAM; no data RAM; no serial interfaces; no execution 
processor I/O reconstruction.) 

A. Basic 2K monitor from Appendix B: 

Install resistors R4-R6 
Install transistor 01 
Install crystals Y1-Y2 
Install capacitors C5-C38 
Install switches S1-S33 
Install displays DS1-DS8 
Install IC1-IC2 
Install RP3-RP5 
Install IC6-IC7 
Install RP8 
Install ICQ 
Install IC15-IC20 
Install IC25-IC30 
Install IC34 
Install IC36-IC38 
Install A1-A2 
Install B1-B2 
Install G1-C3 
Install jumpers 13-15 
Install jumpers 17-18 
Install jumper 20 

B. Expansion 2K monitor: 

Install IC14 
Remove jumper 17 

Serial Interface Buffer Selection 

A. Current loop serial interfaces (4N46s) installed for 
use with full Intellec® Model 800 development 
system TTY port. 

Install IC21-IC22 
Install resistor R1-R3 
Install jumpers 4-9 
(Remove RS-232 jumpers) 

B. RS-232C serial interfaces (MC1488 and MC1489) in- 
stalled for use with CRT as output device for data 
dumps: 

Install IC23-IC24 
Install jumpers 1-3 
Install jumpers 10-11 
(Remove current-loop jumpers) 

External Data RAM Address Decoding Scheme for Ex- 
ecution Processor 

A. Up to 16 pages of on-board external data RAM in- 
stalled for execution processor (addresses through 
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OFFFH = 4K bytes); port 2 used for addressing pages 
through 15: 

Install jumpers 21-25 
Install jumper 27 
Install A5-A8 
Install B5-B8 
Install C5-C8 

B. One page of on-board external data RAM installed 
for execution processor (addresses through OFFH); 
port 2 not used for data addressing: 

Install jumper 26 
Install jumper 28 
Install A5 
Install B5 
Install C5 

Connect the outputs of IC20, pins 7, 9, 10, & 11 to 
the inputs of a 74LS21 AND gate (not shown). Con- 
nect the output to CE and CS inputs of A5-C5. 
(Note: these signals are all present at jumpers 
21-24 on the schematics.) 



Reconstructing I/O for Execution Processor 

A. Application of port 2, pins P23-P20: 

(1) Using P23-P20 for latched output data (used with 
"OUTL P2,A", "ANL P2,#data", and 'ORL 
P2,#data" instructions): 

Install IC31 

(2) Using P23-P20 for interfacing to an 8243 in user's 
prototype: 

Connect D3-D0 pins on IC31 socket to cor- 
responding Q3-Q0 pins. 

B. Application of execution processor BUS: 

(1) Use of BUS as latched output port ("OUTL 
BUS,A"): 

Install IC32 
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SCHEMATIC DIAGRAMS 
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APPENDIX B 
MONITOR LISTINGS 



nSM48 HSE49. LNK PRINK: LP:) 



ISIS-II nC5-48/UPI-41 fKCRO fiSOIIWLER, VI0 mOt 1 

HSE-49(TI1) EMULfiTOR MONITOR VERSION 2. 5 

LOC OBJ LINE SOURCE STRTETENl 

1 JMftCROFILE f«GEN NOCOND XREF 

2 $TITLE('HSE-49(TM) EMULniOR MONITOR VERSION 2. b') 

4 ; 



5 

6 ; F-ROGRRM: HSE-4S(TM) LMULflTOR MONITOR 

7 : VERS 2. bfm 

8 ; 

3 ; COP'iT^IGHT (C) 1979 

10 ; INTEL CORPOkRTION 

11 ; 24)55 BOHERS fiVEFft£ 

12 , SlINTfi CLftRfi. CniFt^Nlft 35951 



13 ; 

15 ; 

16 ; RDSIRFICT 

17 ; ======== 

18 i 

19 ; I HIS PROGRRM CONTRINS TfC SCfTUflRE NECLSSRRV 10 RLW THt HSE"49(TH) 

2e i HIGH-SPEED EMULfiTOR FOR INTEL'S MCS-48(TM) FflMILV FRMILV OF MICROCOIWTLRS. 

21 ; m EMLILRTOR PROVIDES RN RSS0RTMEN7 OF UTILITY FUNCTIONS FOR 

22 ; DEVELOPING RND DEBUGGirffi 8049-BfiSED RPPLICfillONS. INCLUDING m 

23 ; RBILITV TO ENIER flttf* MODIFV PROGRAMS IN PROGRAM RRM. 

24 ; OLTER DRTR, SINGLE-STEP SECTimS OF R PROGRAM., m EXECUTE PROGRRMS 

25 i RT SPEEDS OF UP TO 11 MHZ. WITH OF; MITHOUT BREAKPOINTS ENABLED. 

2C: ; IHE EMLILATOR IS DES-CRILCD IN QREflTEK DEPTH IN INT^'S APPLICATIWI l«TE 

27 ; nP-55,. "fi HIGH-SPEED EWXRTOR FOR INIEL MCS-48(TM) MICROCOMPUl ERS. " 
28 

29 ; PROGRAM ORGfiNIZATICW 

31 i 

22 ; THIS LISTING IS ORGANIZED AS FOLLOHS: 

33 

34 :■ INTRODUCTION AND HARDURRE OVERVIEW; 

35 : VARIABLE DECLPiRRTION AND DEFINITION; 

36 POWER- ON SYSTEM INITIALIZATION; 

37 ; KEYBOARD COMMAND PARSER AND ASSOCIATED Tf®LES; 

38 ; IMPLEMENTATIONS OF Ti€ PRIMRRV COWffiNDS; 

39 ; DflTR ACCESSING UTILITY SUBFlOUTINES USD THROUGFttXJT; 
48 ; Idmm SCANNING AND DISPLAY DRIVING SUBROUTINE; 

41 ; KEYBOARD fl^ff) DISPLAY INTERFACIfW UTILITIES; 

42 ; ROUTINES AND UTILITY S^l^S^OUTINES WMIOT INTERfttT BETWEEN MP m LP. 

43 ; 

44 : 

45 $EJECT 
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LOC OCJ 



LINE 50im SJHTBEm 



4C ; 

47 ; INTkODIXTION FM) mJAm. OVLRVItM 
49 

5« ; I HE mJLmW. DESIGN USES TWO MICROPROCESSORS. Ot€ PROCESS* CON1R0LS 

51 ; S'i'STEH STflTI.IS, INTERPRETS MONITOR COMIfttOS, flND COMHUNICflTtS 

b2 ; WITH TIC OUTSIDE WC«LD THROUGH THE I3N-B0fli;-D KEVBISWD, DlSHflV, SERIfl. 

53 ; INTERrRCK, CONTROL SIGNRLS, ETC. 

54 i H SECOND PRiXESSOR IS USED TO RCTimLLV 

b5 :. E"XECUTE THE USER'S PROGRffll UfCCR Thtt. CONTROL Of ThE FIRST. 

56 ; THESE PROCESSORS fiRE REFERRED TO 

57 Tt»?OIJGI-CUT THIS PROGRAM flS THE llflSTER PRKISSCR (HP) RND EXECUTION 

58 f PROCESSOR (EP) RESPECTIVELV. 

59 ; 

f.0 ; THE PROGRRM IN THIS LISTING IS EXECUIED b^' IHL MfiSTER PROCESSOR. 

61 ; AT Tl£ END OF THIS LISTIfffi RRE StVERfl SHORT "MINI-MONIIOR OVERIHVS" 

62 > WHICH m EXECUTION P-ROCESSO? EXEDJTES W-IEN INTEFM^TION BETWEEN IHt 
62 :. IWO PROCESSORS IS fJECESSHRV. 

64 i 

65 THIS PROGRAM WAS WRITTEN USING A NUI«ER Of MHC:ROS TO HfWDLL IHL ALLOCATION 

66 OF mi RESOURCES (WMING REGISTERS. INTERS. RAH. AND MP MONITOR ROM 

67 :. m. CODE RND DATA STORAGE). T1€SE MACRO DEF INIVIONS ARE INCLUDED IN A FILE 

68 NAMED "ALLOC. MAC " AND ARE PRINTED IN TfllS LISTlWi FOR REFERENCE. 

69 i RNOThER SET OF MACROS IS USED TO SIMPLIFY THE ACCESSING OF VflRIFeLES 

70 ; STORED IN INTERNAL RAM (AS OPPOSED TO WORKIfK REGISTER'S) tlV USIfffi Rl TO 

71 INDIRECTLY flDDRESS THE APPROPRIATE Rf)M LOi:nTION WHEN NECESSARY. 

72 i THESE MACROS ARE INCLUDED IN "MOPCOD. MAC", AND ARE ALSO PRINTED Itkt. 

73 i COMPLETE TOEPSTANDING OF TfCSE MACROS IS WT REQUIRED TO IM)ERSTIM) THE 

74 MOr^ITOR PROPER.; ALL LINES WHICH ACTUALLY PRODUCE OBJECT CODE APPEAR IN 

75 :■ THE LISTING ITSELF, INDENTED TVKI SPACES FROM THE NORMAL TftBULAdON COLUMN. 

76 ; IHE ACIUAL MONITOR PROGRAM FOR TIC EMULfilOR BEGINS AT APPROXIMATELY 

77 SiXIRCE LIfC NUMEtR 568. 
78 

79 :■ LINES GENERATED !?,' MACRO EXPANSION ARE FLAGGED BS' A PLUS SIGN ("+") 

80 imEDIATELY FOLLOWING THE SOURCE LINE NUFftER. 

81 A mB£R OF LIfCS FRffll TIE VRRiaiS MfCRO DEFINITIONS WHICH DO NOT 
02 ..■ PRODUCE AN-t' OBJECT CODE ARE PROCESSED BY m ASSEMEJLER 

83 AS TFCSE MACMS ARE EXPAM)ED. MFEN THIS IS TFE li^> TFCSE LirCS ARE 

84 i SUPPRESSED FROM TIE LIST FILE. AS A RESULT, IIC LINE NUMBERS ARE 

85 NOl ALHA-i-S CONSECUTIVE WHERE A MACRO IS BEING INVOKED. 

86 ; 

87 NOTE: 

88 i === 

89 , "Sam-LINE" REFERS TO TFt DECIMAL hRMtRS LEFT (F tm INSTRUCTION. 

90 ; AT TFE EFJ) OF THE LISTING IS AN ASSEMBLY CROSS-REFERENCE Tf«lE lf«)ICATIf«i 

91 TIC SEQIUNTIAL S(JJRCE-L1NE NUMKk OF ALL INSTANCES WHERE WfV VARIABLE 

92 ; IS DEFINED OR REFERENCED 1HIS WILL Bt OF GREAT ASSISTANCE IN 

93 :■ LOCFtllNG SPECIFIC SI-BROUTINES, ETC. IN TFE LISTING. 
94 

95 MNEMONICS COP-ZRIGHT (C) 1976 INTEL CORPORATION 

96 i 

97 REJECT 
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LOC OBJ LINE SOJm. STflTEIIENT 

98* INaiJDE(:F0:RLLOC.IflC) 
md = 99 ?R1 SET 

= 100 ; 

0000 = 101 ?RB0 EQU 

0001 = 102 mi EQLI 1 
m2 = 103 ?RF1I1 EQU 2 

0003 = 104 '>CONST EQU 3 

0004 = 105 ?R EQU 4 ;ftCCUMU.nTCft< VflRIfSa.L TVPE 
= 106 ; 

= 107 . m rOLUWING INITIRLI2ES THE LINKED LIST POINIURS m 
= 108 ;THE REGISTER ftLLOCflTION HND DEftLLOCRTIW ROUTIfCS. 







109 ; 






mi 


- 


110 ?B0R2 


SET 


3 


0004 


- 


111 ?B0R3 


SET 


4 




- 


112 ''80R4 


SET 


5 




- 


113 ?E!8R5 


SET 


6 


9007 


- 


114 ?6«R6 


SET 


7 


0008 


- 


115 ?B8R7 


SET 


Q 




- 


116 , 






0002 


- 


117 '^Bmi 


SET 


2 






118 ; 






0003 


- 


113 ?E(1R2 


StT 


3 


0004 




120 ?B1R3 


SET 


4 


0005 




121 ?B1R4 


SET 


5 


0006 




122 "^IRS 


SET 


6 


0007 




123 mRG 


SET 


7 


000S 




124 ?D1R7 


SET 


8 






125 ; 






0002 




126 ?B1PNT 


SET 


2 






127 ; 






0000 




128 ORGPG0 


SET 


00»^ 


0100 




129 ORGPGl 


SEl 


100H 


0200 




130 0RGPG2 


SET 


200fl 


0300 




131 0RGPG3 


SIT 


jm 


0400 




132 0RGPG4 


StT 


400H 


0500 




133 0RGPG5 


StT 


5^1 


0600 




134 0RGPG6 


SET 


600H 


0700 




135 0RGPG7 


SET 


70011 






136 ; 










137 REJECT 
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LOC OEM 



LIfC 



SOURCE STflTEItNl 



138 
l"i9 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
15C 
157 
156 
159 
160 
161 
162 
163 
164 
165 

■ 166 
167 
168 
169 

: 170 

■ 171 
■■ 172 

■ 173 

■ 174 
■■ 175 
■■ 176 
■■ 177 
■■ 178 

: 179 

■■ 180 

: 181 

■■ 182 

: 183 

: 184 
= 185 
■■ 186 



it■^^■.\i^f■^■.t.^L■t:t:i::i:^:^^:^ii:i:tl||:^^:■^,^^^ 

i STffi!T OF ffl.LOCfiTION ItfCROS 

> 

'^RSRVE mCRO SSHBOL. BflNK, PNTVfl 
IF fNTVfl Ee 8 
ERROR 2 

Exrm 

ENDIF 

$ SeVE (£N 

SSflOa SET RtFNTVfiL 
t RESTORE 

?B*.[:nH<APNT SET ?E;«iKM:<tR<mVffl. 
ENWI 



■niWX SET 



20H 



7I1SRVE IVICRO SVIffiOL, LENGTH, ffl)OR 
$ SnVE GEN 

S'lTiea EQIJ HODR 
i RESTORE 
m\m SET TMINDX-iLENGTH 

mr\ 

mmi ftflCRO SVMBO., LENGTH 

?«iS'/I1B(L EQIJ 3 

?t15RVE SWOL. LENGTH, ^?I1IW)X 

ENDW 

i 

DECLHRE mCRO SVt«OL, TVPE 

?«5"i't1B0L SET 74TVPE 

ir ?«TWE EQ 2 

'■MSRVE SVMCOL, 1, :i?t1IM)X 

EXITM 



EWIF 
IF 



ENDIF 
IF 



ENDIF 



^'APi-PE EQ 9 

?R5(WE SYim,0,/i?B8PNT 
EXITM 

?«IVPE EQ 1 

?RSflVE S'.1«0Ll,?i?DlPNT 
EXITM 

ENDW 

EJECT 
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LOC OBJ 



LINE SOURCE STATEMENT 



187 
ICS 
185 
190 
191 
192 
19? 
194 
155 
196 
197 
198 
199 

m 

201 
282 
203 
204 

m> 
206 
207 
208 
■■ 289 
■ 219 
211 

: 212 
: 213 

■■ 214 
■■ 215 

■■ 216 

: 217 

■■ 218 
■■ 219 
■■ 220 
■■ 221 
■■ 222 
■■ 223 
■■ 224 
: 225 
■■ 226 
■■ 227 
■■ 228 
= 229 
= 220 
■■ 221 
■■ 232 
= 233 



237 
238 
239 
240 
241 



; REORG IffCRO TO RESET THE INSTRUCTION LOCRTION COUNTER 

; TO THE FIRST FREE LOCATION ON TfC FIRST PfW£ PKMXJLE MILL 

i FIT WITHIN. 

RE(Mj NfCRO LOCATION 

fSfiVE GEH 

ORG LOCATION 

^RESTORE 

om 

i C43DEBLK (ffiCRO TO FIND A PflS: OF ROM 

; mm THIS BLOCK OF Cm HILL FIT WITHIN 

CMCBLK MACRO LEfCTH 
7LENGTH SET LENGTH 
IF HIGHCC»m0+LENGTH--l) EQ 
REORG /iORGPCe 

r.mn set $ 

EXITM 
ENDIf- 

IF HIGH<ORGfGHLENGTH-l) EQ 1 

REORG XtSiGPGl 
?S1ART SET $ 
EXITM 
ENDIF 

IF HIGH<0RGPG2+LENGTK1) EQ 2 

REORG mm2 

?STfKT SET $ 

EXITM 

ENDIF 

IF HIGH(0RGPG4+LENGTH-1) EQ 4 

REORG a3RGPG4 
?STfS;T SET * 
EXITM 
EWIF 

IF HIGH(0RGPG5iLEW3TIM) EQ 5 

REORG ^J3RGPG5 
?STffi?T SET $ 
FXITM 
ENDIF 

IF HIGH<0R6PG6+LENGTH-1) EQ G 

REORG ^^GFG6 
?STf»;T SET $ 
EXITM 
ENDIF 

IF HIGH<ffl5GPG7+LENGrH-i) EQ 7 

REORG /MRGPG7 
^STARl SET * 
EXITM 
ENDK- 

IF HIGH(ORGPG3+LEW3TH-l) EQ 3 

REORG X0RGPG3 
7START SET $ 
EXITM 



ERRCR 



;*** INSIFFICIENT SPfKE FOR CODE ON ANY P«2. *** 
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LOC OBJ LINE SOJRCE STRTEftNT 



= 242 LNDfl 

= 243 ;DRTfleLK INSERTS (WTO PfiGE 3 

= 244 DflTfBLK ftfCRO LENGTH 

= 245 7LENGTH SET LEfttTH 

= 246 IF HIGH(0RGra3+LENGTH-l) EQ 3 

= 247 REORG '/JOR^Q'S 

= 248 7STRRT SET $ 

= 24S EXITM 

= 258 E(©1F 

= 251 ERROR IN9JFFICIENT SPnCE FOR CmTfi BLOK ON PfiGE 3 *** 

= 252 ENMl 

= 253 ;?SI2E PRINTS fl Uf£ TO TfE SOURCE FILE GIVING BLOCK SIZE. 

= 254 i AND UPDATES ftPPROPRIRTE £»?6PG# 

= 255 ?SIZE mUD BLK,P6E 

= 256 JSRVE GEN 

= 25? SIZE SET BLK 

= 258 i 

= 260 IF "LENGTH LT SIZE 

= 261 ERROR J*** SIZE EXCEEDS SPfCE CHECKD FOR BV CODEBLK NfCRO 

= 262 ENDIF 

= 263 IF HIGH(M) NE NIGK?STfKT) 

= 264 ERROR ; **■* Cm 0? DflTR BLOCK ROLLED OVER PflGE mmm *** 

= 265 ENDIF 
= 266 IRESlORt 

= 26? ORtmPGE SET $ 

= 268 im 

= 26S ;SIZECI«< CfCCKS SIZE OF PRECEDIWi BLOCK. PRINTS SIZE TO LSI FILE. 

= 270 siZEDK npm 

= 271 ?£IZE ?:(t-?STRRT)..*3-lim(?STI«T) 

= 272 zm 

= 273 ; 
= 274 ; 

= 2?5;RSa^?CE CODE SPOCE RLLOCflTION SlfllWi' STRTEMLNT 

= 276 RSOURCE HflCRO 
= 277 tSflVt LIST GEN 



= 270 


PGSIZE 


SET 


ORGKi8-0^ 


;DV1ES 


USED ON PRGE 





= 279 


PGSIZE 


SET 


ORGPGl-1^ 


iDVTES 


USED ON PRGE 


1 


= 280 


PGSIZE 


S£T 




i LrtTES 


USED ON PAGE 


2 


= 2S1 


PGSIZE 


SET 


0RGPG3-3^ 


;BVTES 


USED OH PRGE 


3 


= 282 


PGSIZE 


SET 


CKGPG4 400H 


..BVTES 


USED ON PflGE 


4 


= 283 


PGSIZE 


SET 


(»ff'65-50a^ 


;bVTES 


USED ON PRGE 


5 


= 284 


PGSIZE 


SET 


ORGPG6-608H 


; BVTES 


USED ON mOE 


6 


= 285 


PGSIZE 


SE\ 


ORGPG7-780H 


jUVTES 


USED ON PffiE 


7 



286 JEJECT 

287 IRESTORE 

288 ENDM 

289 $EJECT 
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LOC OCJ 



LIfC 



GOJRCC STRTEPENT 



298 ; 
291 $ 
232 i 

293 i 7rmi 

294 

295 7F0RM1 
29G IF 
297 i 
298 
299 
m $ 
301 

m ENDIF 

303 IF 

304 $ 
305 
306 t 
307 

308 ENDIF 

309 IF 

310 $ 
311 
312 t 
313 

314 ENDIF 
315 

31G ENDfl 

317 i 

318 ; TFORfG 

319 7F0RI12 

■ 320 IF 
321 $ 
322 
323 
324 $ 

^ 325 
326 ENDIF 

■ 32? IF 
328 $ 

■■ 329 
■■ 330 $ 
331 

332 ENDIF 

■■ 333 

334 ENDU 

335 ; 

336 ; ?rOW13 ftflCRO 

337 ; 

338 ; 

339 ?F0Rf13 

340 IF 

341 $ 
342 
343 $ 
344 



1NCLLS)E(:F0:IWCOD. mC) 

PWCRO FOR GENERflLIZING mm. INSTRlKflON 

mCRO OF'COOE. S(t£ 
?5SRC EQ 2 
SflVE GEN 
MOV Rl. ISRC 
OPCMiE H,m 
RESTORE 
EXITM 

?«SRC EQ OR ?fi5RC EQ 1 
SAVE GEN 

OPCODE a SRC 

RESTORE 
EXITPI 

?ASRC EQ 3 
SAVE GEN 

OPCM>E aiSRC 
RESTORE 
EXI1M 

ERRO? 1 



ftfCRO FOR QENERffl-lZIfffi fWVES hROM THE flCC 10 R VfS^mE 
MM} DES1 
?ADEST EQ 2 
Sffvl" GEN 
HOV RL »DtST 
HOV (?RLfi 
RESTORE 
EXITM 

?*DEST EQ 8 OR ?iDEST EQ 1 
SnVE GEN 
mv DES1.R 

EXITM 

ERROR 1 



FOR GE^ERRLIZI^K MOVES FROM m ncC TO H WRIffla.E 
WHEN IT IS mm mi R1 (IF needed for indirect ADDRESSIWi) 
IS flLREHDV PRESET. 

urcro dest 

?JlDEST EQ 2 
SRVE GEN 

MOV m, n 
restim: 

EXI1M 
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LOC OBJ LINE SmX STRTDEMT 

= 345 ENDIF 

= 246 IF ?M€ST Efi 9 OR ?«)EST tQ 1 

= 347 » snVE GEN 

= 248 nOV DE:ST,fl 

= 34S * RtSTORE 

= m EXIIM 
= 351 ENDIF 

= 352 EkROR 1 
= 353 EI««I1 
= 354 ; 

= 355 iTFORtW NfiCRO FOR GDOflLIZING 'MOV H,SRC' INSTRUCTION 

= 356 TFCWM dflCRO SRC 



= 357 IF ?<SRC EQ 2 

= 358 * SfWE (EN 

= 359 nOV Rl.iSkC 

= 368 fttW ft,m 

= 361 $ RESTORE 

= 362 EXITM 

= 363 EfCir 

= 364 IF ?4SRC EQ OR ?4SRC EQ 1 

= 365 f SflVt GEN 

= 366 mV fl, SRC 

= 367 * RESTORE 

= 368 EXITH 

= 36S ENDIF 

= 378 IF ?4SRC EQ 3 

= 371 $ SflVE GEN 

= 372 HOV ll#SRC 

= 373 $ RESTORE 

= 374 EXITM 

= 3?5 ENDIf- 

= 376 ERROR 1 
= 377 £m 
= 378 ; 



= 379 i?F0R«5 mCRO FOR dNERRLIZING HOVIW H CONSTANT INTO fl VRRIfiBLE 

= m ?FORfR mCRG DEST, CONST 

= 381 IF ?«DEST EQ (K ?MCST EQ i (K ?a>tSl' EQ 4 

= 382 * SflVt GEN 

= 383 HOV DEST,»CONST 

= 284 $ RESTORE 

= 385 EXITM 

= 386 EW>IF 

= 387 IF ?MCST EQ 2 

= 388 $ SaVE GEN 

= 3S3 MOV R1,#DEST 

= 390 MOV eM.,#CONST 

= 331 $ RESTORE 

= 392 EXITM 

= 393 EfOIF 

= 394 ERROR 1 
= 395 Em 
= 39G ; 

= 397 tm mm (snerrlized MOVE FRffli SRC to DEST 

= 398 «10V MflCRO DESL SRC 

= 393 IF ?4SRC EQ 3 



All mnemonics copyrighted © Intel Corporation 1976. 



8 



OEJ LIME S&mL STfiTENENT 



= 409 


?F0RM5 


DEST, SRC 


= 481 


CXITM 




= 402 mir 






= 403 IF 


?6DEST EQ 4 


= 404 


?F«mi 


mSRC 


= 405 


EXITH 




= m, ENDIF 






= 407 IF 


?4SRC EQ 4 


= 40C 


?r«312 


DEST 


= 409 


EXITM 




= 410 ODir 






= 411 


?F(K«1 


MOV, SRC 


= 412 


?F0RM2 


DtST 


= 413 ENDW 






= 414 imm> MRCRO 


GENERflLIZES ftRITHMETIC AND LOGICfiL i 


= 415 mm- 


nftCRO 


ff'CODE, DEST, SRC 


= 416 IF 


7ADE5T 


EQ 4 


= 417 


?roRm 


0F1M€,SRC 


= 413 


EXITM 




= 419 Cf®IF 






= 420 IF 


'?liSRC EQ 4 


= 421 


9F0RH1 


OmCDEST 


= 422 


?FOMG 


DEST 


= 423 


EXITM 




= 424 m\? 






= 425 


?F0RI11 


l10V,SkC 


= 426 


TfORMl 


tPCODE, DEST 


= 427 


?FO»C 


DEST 


= 428 ENDfl 






= 429 ilffiM) 


mCRO 


FOR GENERALIZING ADD INSTRUCT ION 


= 430 KflOD 


mcRo 


DESLSRC 


= 431 


?BINOP 


raX), DEST, SRC 


= 432 






= 433 i 






= 434 .:mooc 


mcRo 


FOR GENERflLIZING ffl»C INSTRUCTION 


= 435 HfTOC 




DESLSRC 


= 436 


?BIN(P 


fODCDbSLSRC 


= 437 


ENDM 




= 438 ; 






= 439 i IffiNL 


MfCRO 


FOR GOCRfiLIZING fM. INSTRIKTION 


= 440 MflNL 




C€ST,SRC 


= 441 


?BINOP 


f*IL, DEST, SRC 


= 442 


endu 




= 443 ; 






= 444 ; flORL 


mcRo 


FC« fflCRRLIZING ORL INSTRUCTION 


= 445 im 




DEST, SRC 


= 446 


mm 


CKL DEST, SRC 


= 447 


im 




= 448 ; 






= 449 iHXFl 


mm 


FOR GENERfllZING XRL INSTRUCTION 


= 450 MXRL 


mm 


DESL3;C 


= 451 


mm 


ELDEST, SRC 


= 452 


EW>I1 




= 453 ; 






= 454 ;MXCH 


HfiCRO 


FOR GENERflLIZING XCH INSTRICTION 
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LtC mj IIHE SOURCE STftTOENI 

= 455 HXCH MRCRO OESLSRC 

= 456 TEIHOP XCH,DtSLSRC 

= 457 Em 
= 458 ; 

= 453 mpus' rmo opcode, dect 

= 460 'iftRlll W3V>DEST 
= 461 $SfM: GEN 

= 462 OPCODE a 

= 463 $RCST(KE 

= 464 TfOm DEST 

= 465 Em 

= 466 ; 

= 467 MlfC ftftCRO DEST 

= 468 Wm INC, DECT 

= 463 EHDM 
= 470 ; 

= 471 mC HflCRO DEST 

= 472 ?IIW!V DECCCST 

= 473 um 

= 474 ; 

= 475 MDJNZ mRO DESL«)W; 

= 476 ?IMS?S' DEC, DEST 

= 477 ^SflVE GEN 

= 478 JN2 RDDR 

= 479 fREST(KE 

= 489 mt\ 

= 481 i 

= 482 l«L MfCRO DEST 

= 483 TUNflRV RL.DEST 

= 484 ENDH 

= 485 :. 

= 486 m mm mi 

= 437 ?IM»tS" SR.DEST 

= 488 END« 
= 489 ; 

= 4^ ffl?RC mm DEST 

= 491 -num f«C,D£SI 

= 492 Em 
= 493 ; 

= 434 MRLC MflCRO DEST 

= 495 ?lWnRV RLCDEST 

= 496 ENDd 

= 497 ; 

= 498 ffJECT 
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OBJ im SOURCE STflTEIOI 





499 












500 






















501 






















582 






KGIWJING Of- PROGRWI PROPER 




503 






















584 






















505 












506 












507 






508 












509 




RLLOCflTION or MP I/O PORTS 






510 












511 






512 












513 




BUS 


;USED FOR BIDIRECTIW#1 f«»DRESS fM> OflTfl IRfWSFERS 




514 




PI 


;USED nS IM)IVIWJfl Cffl^TRO. OUTPUTS RND BREflK LOGIC 




515 




P2 


; HIGH- ORDER ADDRESS (WD ADDRESS SPACE SELECT 1»1 




516 


i 










517 


PWGIT 


EQU 


P7 ;IJSED TO ENf^E OtflRRCTERS AND STROBE RtWS Of KEYBOftfO) 


008D 


518 


PSEGHI 


EQU 


;USED TO TURN W HI SEGfOITS ^ CUR1?ENTLV ENfttlED DIGIT 




519 


PSEGLO 


EQU 


P5 ;P(FT FOR LMCR FOIR SEGMENTS 


dm 


528 


PINHJI 


EQU 


P4 ; PCKT USED TO SCAN FOR KEV CLOSURES 




521 


f 










522 






523 


t 










524 


r 


IfOIVIDUflL PINS (F Pa?l 1 USED OS FM.L(WS: 




525 


t 










526 






527 


t 








dm 


528 




EGSJ 


00000001B ;P10- 


HI ENABLES BREAK m BREAK RAM WJTPUT SIGfW. 


%82 


529 
530 
531 




EQU 


00^810; ;P11 - 

j 


HI ENfELES BI£«C ON RD »: H! TO LINK BS' EP 
(NOIE; Pll « (^0 BOTH HI EHfla.ES 
BREAK W m EP INSTRUCTiaJ CVaE) 


9084 


532 
533 


EPSSTP 


EQU 


0^100B ;P12 - 

i 


LO FCKCES EP SS IITUT LOW, 

HI GflTES lM«<POim FLIP-FLOP TO EP SS INPUT. 


m8 


534 
535 


aRBFF 


EQU 


;P13- 


LO CLEfSS BREffl< FLIP-FLOP 

m ENflBLES l« CON1R0L TO BREAKPOINT RAM. 


8018 


536 


EPRSET 


EQU 


Wei0000B ; P14 - 


HI RESETS EP 




537 
538 


mm 


EQU 


001^^^ ;F15 - 


LO WCN EP IS EJ^CUTING USER FWSlfiM, 
HI l*£H EP FROZEN OR RUWJING OVERLAYS. 


0040 


539 
540 
541 
542 


ITVOUT 
tEJECT 


EQU 


818000005 ;P1C - 
;P17 •■ 


SERIAL mm TO TIV OR CRT 
LMJSED 
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LOC OBJ 



LIVE 



SOURCE SinTEICNT 



eeie 

8828 
8848 



543 
544 
545 
546 
547 
548 
549 
558 
551 
552 
553 
554 
555 
556 
557 
558 
559 
568 
561 
562 
563 
564 
565 
566 
567 
568 
569 
579 
571 
572 
573 
574 
575 
576 



INDIVIDUfiL FIHS (»■ PORT 2 USED flS FOLLOMS: 



P23-P28 

EQU 
EQU 



118 

m 

MPUSa EQU 
EXPHON EQU 



888188886 
881888888 
01^^6806 

1^888888 



;flDRll-flDR8 FOR f«XESSING PROGRfiH OR Wm m f*m 

P24 - rCMORV MATRIX CONTROL PIN 8 
P25 - MEHORV MflTRIX C0N1R0L PIN 1 
P26 - HIGH WEN IN CONTROL OF COMMON MEH flRRflV, 

LOU ^ EP IN CONTROL. 
P27 - JUMPERED TO GROUND FOR STFlNDflRD MONITOR, 

FLOflTIftt HHEN EXPfWSION MONITOR PRESENT. 



HUEN IIP IN CONTROL OF «EMOR\' MATRIX M1-M8 USED RS FOLLOWS: 
Ml M8 MODE 

8 PROGRAM RAM RW!flV ENfiGLD FOR READ t MRITE 
8 1 DATA RAM f«RAV ENRBLD FOR RLfID 4 HRITE 
1 X LINK REGISTER ENABLED FOR READ, RAM f«RfiS'S DISAKiD. 
(NOTE: LIM< REGISTER flWRVS EWIBLED FOR tf WRITES) 

W€N EP IN CONTROL OF MATRIX M1-M8 USED RS FOLLOWS: 

Ml M8 MODE 

8 X LP F-StN FETCHES FRffll LINK REGISTER (USED TO FORCE OF-CODES) 

I EP PSEN FETCFCS FROM PROGRAM RAM ARRflV, 

EP ra) * MR CONTROL DATA RAM ffl?RAV. 

II EP PSEN FETCf€S FROI PROGWai RAM FRRAS", 
RD * MR CONTROL LINK REGISTER. 



REJECT 
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LOC OBJ 



LINE SOURCE STfiTEHENT 



dm 



mm 



8017 



eei8 



dm 
mi 

8893 
FPFF 



; NUMBER OF DIGITS IN DISPLflV HND ROB OF KEVS 
8 

i LESSER DIMENSION OF KESBOfiRD MflTRIX 



; NUMBER OF SUCESSIVE SCHNS BEFORE KtV CLOSURE ftCCEPTED 

8 

;SIZE OF LRRGEST MINI-rtONITOR OVEWJtS' FOR tl' 
23 



577 

578 i if:(L*iiaif*im***innf*f 
575 ; 

5^ ; SVSTEH CONSTFWT DEFINITIONS 

581 ; 

583 ; 

584 DECLRRE Cmm. CONST 
598 CHflRNO ECU 
599 

688 DECLflRE NCOLS, CONST 

614 NCOLS EQU 

615 i 

616 DECLf«E DEBNCE, CONST 

630 DEraCE EQU 

631 i 

632 DEaflRE 0VSI2L CONST 

646 OVSIZE EQU 

647 ; 

648 DECLffitE BlfLEN. CONST ; LENGTH OF HEX FORMAT XMIT BUFFER (MflX RECORD LENGTH) 
662 BUFLEN EQU 16 

663 

665 
666 
667 
668 
669 

670 DECLRRE 2ER0.UWST 

684 ZERO EQU 8 

685 DECLFIRE PLUSl. CONST 
699 PLUSl EQU 1 
7^00 DECLfiRE PLUS3,C0NS1 

714 PLUS3 LQU 3 

715 DECLfiRE NEGL CONST 
729 NEGl EQU -1 
7 38 

731 $EJECT 



UTILITV awsTfwr DEaffiffiTiffle 
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IOC OBJ IIHE SOURCE STfiTEfENT 

732 ; 
734 ; 

73b ; BfWK e REGISTER «.LC01TION: 

736 ; 

738 i 

739 DtCLRRE LDflmRB8 ;Dfllft USED BY LOGICflL ftDDRtSSING REFD/WRITE UTILITIES 
mz 752+ LDnTfl SET R2 

756 DECLARE KB', RB0 ; HOLDS KL"VCOOE RETURNED FRW1 m INPUT RWl INE. 

9803 763+ KEN' SET R3 

773 DECLARE IT»ff,RB8 iCOWTER USED flS RN INtCX IN PfiRSER ROUl IfC 

8084 786+ IIMP SET R4 

790 DECLnRE QflCSWl.RBe iCHiCKSlM OF DflTR DVTES TRfWSIIITTED IN HEX FILE FORMRT 
8005 803+ CHKSLH SET Rb 

887 DEart?E DSPTff'.RBe ;TEI1P0R«?V STIMSiE m DISPLFIS' PfiTTERNS IN 'DSPflCC 
2m 828+ DSPTUP set R6 

824 DECLfM: XPCa)E,RB8 ;EXPfiNSION MWITO? ROUTINE CODE NUMBER 
0807 837+ XPCMt SET R7 

841 

843 
844 
845 
846 
847 

848 DECLf«E ROTPflT,!®! ;USED TO l-tt)LD INPUT PATTERN BEING ROTATED THROUGH CV 

8882 aS5+ ROTPRT SET R2 

863 DECLARE R0TCNT,RB1 ; COUNTS WMJER OF CITS ROTATED THROUGH CV 

8803 m+ ROTCNT SET R3 

890 DEaf^E LASTKV.RBl ; HOLDS KEY POSITION OF LAST KEY DEPRESSION DETECTED 

dm 987+ LRSTKV SET R4 

911 DEafM: CURDIG^RBl ;(«)LDS F'OSITION OF ftXT CHARACTER TO BE DISHAVED 

8805 928+ CURDIG SET R5 

932 DECLARE KEVFLaRBl ;FLRG TO DTlECT WO fLL KEYS fIRE RELEASED 

me 949+ KESRG SET R6 

953 ; (REGISTER 7 NOT USED FOR PRIMARY M(WITOR) 

954 ; 

956 REJECT 



&m. 1 REGISTER flLKATION 
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LOC OBJ 



Lire simx. sjmnLm 



957 ; 
959 i 

960; DflTft RftM flLOCftllWJ 

961 i 

963 ; 

964 CCanRE EFm.RPJI }SjmS£ IN IT FOR EF FCCimiftTOR 
369+ tffCC EfflJ 32 

973 DECLfiRE EPf^,i?fl« ;1.T0R«3E IN MP FOR EP PRWjRRM STflTUS HORD 
mi 978+ EPPSH m 33 

382 DEanRE EPTIMR^RWI i^.mm IN Iff' FOR EP TIlfiiR/COWTER REGISTER 
8822 387+ EPTIMR ECftJ 34 

991 DECLRRE EPR0. RRI1 :■ STORflffi IN MP FOR EP AGISTER OF BfM< » 

8023 9964 EPR0 EQU 35 

1000 DECLfWE EPPaO/RHM ;ST«?f«E IN HP FOR LOW BS'TE OF EP PROGR* COHTER 
^4 1005+ EPPaO EQU 36 

im OEafiRE EPPCHLRRM ^STORfWE IN fP FO? HIGH NIE»LE OF EP PROOWt OHMLK 
0825 1014+ EPPCIil EQU 37 

1018 DEaflRE HBITLaRRH ;PRRfl(1ETER 1 FOR SERIft. LM WiTfl RflTE GENERRTOR 
m€ 1023+ HBITLO EQIJ 38 

1027 OeCLfM: l-ferrHLRffl ^PIWmTER 2 m SERIW. link WTfl rate GEfOfllOR 
m27 1032+ KEITKI EQU 33 

1036 DtaRRE DSPTIM,Rftt1 iPflRfillETER FOR fWTO-STEP fW flUIO-fiREfK SEOIENCING RHTt 
0028 1841+ DSPTIM EQU 48 

1845 OECLflRE VERSW,RflM ;IKWITO VERSIW fWKER 
0829 1050+ VERSNO E«J 41 

1054 DECLfiRE HREffli^Rffll , (LWUSED) 

802fl 1059+ mm Em 42 

1063 DEanRE iREGD..RflM ; (IMJ®) 

1068+ HREG8 EQU 43 

1072 DECLftRE HREGCRfW .; (IMfiED) 
002C 1077+ ffiJEGC EQU 44 

1081 DEaw^'E f9?EGD,Rffl1 i (IMJSED) 
002D 1086+ HREGD EQU 45 

10S0 DLaRRL tlREGE^Rm i ((MJSED) 
002E 10S5+ ^ff;EGE EQU 46 

1099 DECLARE HREGF^RflH , (IMJSED) 
m2\- 1184+ («EGF m 47 

1103 DECLfiRE mO,RfiM ;PRlPtfiRV OmW SIP-RTING PEfWRV PSMESS (LOW BVTE) 

dm 1113+ smLo equ 48 

1117 DEaflRE SmHL.Rm ;PRII1flRV COffttM) STARTING ttMORV ffl>DR£SS (HIGf! BVTE) 

0831 1122+ Sm\l EQU 49 

1126 DEaRRE ElfflO,RRM ;PRimRS' OmM) ENDIMj mm RDDRESS (LOU BVTE) 

^32 1131+ LMfilO EQU 58 

1135 DEaflRE EMflHLRftfl ;PRII1fiRS' OWm mm mm ADDRESS (HIGH BVTE) 

0833 1148+ Etmi EQU 51 

1144 DECLARE MEWLO.RAW ; THIRD PARSER PRRfVETER 4 HEX RECffl?D ADDRESS (LOH) 

0034 1149+ t1E^8.0 EQU 52 

1153 DEaflRE fCnHLRfln ; THIRD PfKSER PfflfAfElER « HEX REOM) ADDf^SS mm) 

0035 1158>- ICMHI EQU 53 

1162 DEaflRE BCffl)E.Rm ;PRimRS' COfftfM) HimiER FR«1 PARSER TABLES (8-8) 

8836 1167+ BCODE EQU 54 

1171 DECLARE T^fLRFW jPRIMftRV Cmm fTOIFIER/OPTION (8-5) 

m? 1176+ TS'PE EOU 55 
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LOC OBJ 



LIf€ SC(J?CE STflTDCNT 



1188 DEaf«E mm. m m. NUHECR of fWfitCTERS HLOHED for SELtCTED COflflND 
1185+ NUHCON EQU 56 

1189 DfcCLnRE OPTION, Rm ; INDEX F-QINIER USED IN SEARCHING Pf«SER TOBLES 
W39 1194-1 OPTION ECttJ 57 

1138 DECLftRE NEXTPL.Rffll jQWRflCTER F-OSITION FOR DISPLW UTILITIES TO MRITE NEXT 
882fl 12824 HEXTPL EQU 58 

1287 DECUIRE KH)BUF,RflN ; POSITION OF KES' OEKftJNCED BV SCflNNING SUBROUTINt 
0838 12124 KBOar EQU 59 

1216 DtaRRE KEVL(K;Rni1 ; INCREMENTED nS SICCESSIVE KEY LOCRTIONS SCWWED 
803C 1221+ KE\"LOC EQU 68 

1225 DECLARE M?EPTS,RfiM ; KEEPS TRflCK Of SUCCESSIVE REFIDS OF Sffl€ KE\'STROKE 
003D 1238+ MREPT5 LEW 61 

1234 DEaflRE fISflVL Rffll ;KOU)S WmJLRTW VflLUE DURING SERVICE ROUT ItC 
t«3E 1239+ flSflVE EQU 62 

1243 DECLftRE RDELfiSMJfai ;C0UN1ER DECREMENTED HttN fWTO- STEP DtLW IN PRW3RESS 
m? 1248^ RDELW EQU 63 

1252 DEaFlRE STRTMP.Rflfl ; INDEX POINTER FOR DISPLFi-V CHflRfCTEk" STRING fCCESSING 
8848 1257+ STRTW EKJ 64 

1261 C€aFlRE BUFCNLRfW imM\ OF DflTfl BVTES IN MEX FORHRT RECORD taFFER 
0841 1266+ BUFCNT EQU 65 

1270 DEaRRE RECTVr,RflM iTVTE OF HEX FCK^T RECORD (8 OR 1) 
m2 1275+ RECTVP m 66 

1279 DECLARE B.RRM ;B1T COUNIER FOR ASCII SERIfl I/O UTILITY SUBROUTII€S 

0043 1284+ B EQU 6? 

1288 DECLffl^E REGC.RRtI ; CHARACTER BElfC SHIFTED DIKING SERIAL I/O PROCESS 

0044 1292+ REGC EQU 68 

1^7 DECLARE \\,m ;COl«TER IN SOFTHARE DELAY DATA RATE GENERATOR 

0045 1302+ H EQU 69 

1306 ; 

1307 fH-OCK SEGmP.CflfiRNO ; REGISTER ARRAY FOR DISPLFfV PATTERNS 

0046 1311+ SEGMRP EQU 78 

1314 ; 

1315 MBLOCK 0VDIF,0VSI2E ;LOH-ORDtR USER PROGRAM DURING I1IN1-P10NI TOR OmRVS 
mi 1319+ OVBIf LQU 78 

1322 ; 

1323 MBLOCK VEMW, BIREN ; ALLOCATE ffl.(£K OF RFM FOR USE AS HEX RECORD BUFFER 
8865 1327+ HEXBIF EQU 181 

1330 i 

1331 ie.;ect 
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LOC tEJ LINE SOURCE STRTEMENT 

1322 DflTffiLK 40 

0308 1337+ m 768 

1341 ; INVaS TABLE OF C0N5TRNTS 10 BE lOPiXD INTO MP INTERNfiL m VflRIffiLLS 

1342 ; RS PflRI OF SVSTEH INITIflLIZFITION PROCEDURE: 

1343 i 

1344 ; INITIffl. Vftll VRRIfBLE TVPE 
1];45 ; ===== = ===== = 



0308 00 


1346 mPLS : 


m 


00H 


ROTPflT 


kBl 


0301 00 


1347 


DB 


801^ 


ROTCHT 


RBI 


0302 00 


1348 


DB 


08H 


LFSTKV 


RBI 


0383 08 


1349 


DB 


ClffiRNO 


CURDIG 


RBI 


8384 00 


1358 


DC 


0814 


KEvaa 


RBI 


0305 00 


1351 


DB 




<REG7> 


RBI 


030C 08 


1352 


DB 




LPftCC 


Rf#1 


0307 81 


1353 


DB 


01K 


LPPSH 


RfiM 


0308 0d 


1354 


DB 


CtftLt 
Wfll 


EPTIM? 


RFW 


0309 00 


1355 


DB 


00H 


EF*R0 


RflM 


03^ 80 


1356 


DB 


8^1 


EF'PaO 


RflU 


030G 88 


1357 


DB 


80K 


•EPPQII 


Rffff 


030C 93 


1358 


DB 


93H 


;f«ITLO 


RfW 


030D 04 


1359 


DB 


04H 


;HBITHI 


Rf«1 


030E 20 


1360 


DC 


20H 


<DSPTIM 


RW 


030F 25 


1361 


DB 


25H 


iVER9« 


RfW 


0310 80 


1362 


DB 




;HREff» 


Rm 


0311 08 


1363 


DB 




ilMIGO 




0312 08 


1364 


DC 


00« 


iWiEGC 


Rfm 


0313 00 


1365 


DB 


08H 


if«E6D 


Rffll 


0314 00 


1366 


DB 


^-1 


;I«EGE 


RFm 


0315 M 


1367 


DB 


88l{ 


iHREGF 


RfW 


8316 00 


1368 


D8 




iSMFLO 


RFffI 


8317 ^ 


1369 


DB 




iSMRKI 


RFM 


0318 FF 


1370 


DC 


0FFH 




m 


0319 8F 


1371 


DB 


8FH 


;EWI 




031R m 


1372 


DB 


KK/n 


itm.Q 


m 


0316 08 


1373 


DB 


08H 


itmi 


m 


031C m 


1374 


DB 


^! 


iBCOOE 


m 


031D 04 


1375 


DB 


04H 


;TVPE 


Rffll 


031E 01 


1376 


DB 


8111 




RflM 


031F 00 


1377 


DG 


00r( 




RfiM 


0320 08 


13?8 


DC 


cmRw 


iNEXm. 


RflM 


0321 r-F 


1379 


DC 


0rni 


iKBOBlJF 


RflM 


0322 80 


1388 


DB 


m 


iKEMOC 


Rffll 


8023 


1381 NOVffl.S 


EQIJ 


f- IfWftLS 








1382 


SIZECW 






0823 


1385+ SIZE 


SET 


35 







138CH; 

1387-* i ****i:**4*t*Pt*****t***********^ 

1396 tEJECT 
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IOC OBJ 



LINE SOURCE STfiTEHENT 





1397 t 


INaUl)E<:F0:PffSER.MOD) 




=1398 


COmK 45 


dm 


=1483+ 


ORG 


8 




=1407 ; INIT 


INITIRLIZES PROCESSOR REGISTERS 




=140S ; 


m m LocfiTic9Js lo defined VFIUES. 


9080 CS 


=1409 IHIT: 


SLL 


R80 


8801 BF0e 


=1410 


MOV 


XPCa>E.I0 


0883 74D1 


=1411 


CftLL 


XPTEST 


0805 27 


=1412 


CLR 


fi 


0^ 1J> 


=1413 


HOVD 


PSEGLO.n 


m ? 3E 


=1414 


NOVD 


PSEGJIL fi 


mS D81R 


=1415 


NOV 


R0, llflU i STf«T AT RDl <|i£G2> = m 1 


088F) B923 


=1416 


NOV 


Rl, tLOH NOVflS 


mc Bfm 


=1417 


NOV 


R2,#L0H INVfiLS 


miL Ffl 


=1418 INITLP; 


NOV 


fl,R2 


mf B 


=1419 


rWVP3 


fii9ft 


^10 R0 


=1420 


NOV 




8011 18 


=1421 


irc 


R0 


8012 Ifl 


=1422 


IfC 


k2 


^3 ES)0E 


=1423 


DJN2 


Rl^ INIILP 


0015 55 


=1424 


STRT 


T 


0016 744F 


=1425 


CfiLL 


tPBRK 


0818 b;88B 


=1426 


^ttv 


R8. tLOH<OVlBflS+0VSI2t) 


«)1R 74Cn 


=1427 


CfiLL 


OVLORD 


081C 54E5 


=1428 


CfiLL 


CWIL 


081E B937 


=1429 


NOV 


Rl. tTVPE 


0828 11 


=1430 


INC 


8R1 


0021 34F2 


=1431 


CflL 


INCSMfl 


W23 54t:5 


=1432 


CfiLL 


COIffIL 


W25 9S€y 


=1433 


fin 


PI. KNOT EF1?SE1 ) i REMOVE EP 


0027 0429 


=1434 


Jiff 


NfilN 




=1435 i 








=143C 


SIZECVftC 


8829 


=1439+ SIZE 


SET 


41 




=1440Hi 







SIGNfiL 



=1441-t ; ***m**m**********ifi^^ 
=1450 *EJECT 
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LOC OBJ LINE 



SOURCE STflTDIEHT 



KL^mm) LRVOUT: 



LIST 



G(VKSET 



GO 



tXfflVCHn 



! !PROG BRK! !PROG fCM' !REGISTER! 

\]Pim !! - !! !! ! 

!!flUTO STPIISIMG SF!! NO BRK ! 



!!DfiTn BRKIIDRTfl fEM!! 

DNLOflD !! !! - — !!CLR/PREV 

!!flUTO BWCIIHITH BRK!' 



FILL 



HfRO REG 



NEXT/, 



EM)/ 



*tJECI 
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LO; OBJ 



LIW: SOURCE STflTENENT 





=1477 ; 












=1478 ; 


T}€ FOLLOHING EtftJBTES CtTERMINLS HOW IVt PFIRSER IKTERPftETS 




=1479 ; 


VflLlES RETWiND BV Tfff KEVBOT?D SCfWNING INPUT ROUTINE 








I*1N TH. VRRICWS KEVS Of Tl€ KEVBttfTRD ARE PRESSED. 






=1481 ; 












=1482 ; 












=1483 ;KES'8 


EQU 


00H VRLIE RETIMED FOR EfCH KEV OF KtVBOf«D MfllRlX 




=1484 iliES'l 


EQU 


01H E\' VEmm SCfWNING SIBROUTINE "KTOIN". 






=1485 iKEV2 


EQU 


02H 








=1486 ;KEV3 


EQU 


03H + + -t H + ^ y ^ +- 


4 




=1487 .iKEV4 


EQU 


84H 


IC ! ID ! IE I IF ! ! 8C ! 0D ! 0E ! 


ar < 

w 




=14^5 ;KEV5 


EQU 


831 4 + ^ + y + + ^ -t- 


y 




=1489 ;KEV6 


EQU 


86H 


18 ! 19 ! Ifl ! IB ! ! 88 ! 89 1 8(1 1 


86 ■ 




=1490 ;KEV7 


LQU 


07H 


4 ^ 4 + + 4 4 4 


4 




=1491 ;KEV8 


EQU 


88K 


14 ! 15 ! 16 ! 1? ! ! 84 ! 85 ! 86 1 


0? ! 




=1492 ;KES'9 


EQU 


091^ + ^ 1 + + + + f 


4 




=1493 ;KEVn 


EQU 


0ffl-l 


' 10 ! 11 ! 12 ! 13 ! ! 80 ! 81 ! 82 ! 


83 ! 






EQU 


0BH 


1 \ 4 4 1. 4 4 4 +. 


+ 




=1495 ;KEVC 


EQU 


8CH 








=1436 ;KEW 


EQU 


0DH 








=1497 ;KEVE 


EQU 


m 








=1498 ;KEYF 


EQU 


0FH 






8010 


=1499 KEVFIL 


EQU 


18H 


[FILL mm>i 




0012 


=1500 KBT^XT 


EQU 


12H 


[WiXTA ] 




8013 


=1581 KEVEND 


EQU 


13H 


[END/. ] 




8014 


=1582 KEV'REL 


EQU 


14H 


[DOMion) c(mM>] 




0015 


=1503 KEVPflT 


EQU 


15K 


[nUTtBREI^C MODIFIER] 




8016 


=1504 KEVWI 


EQU 


16H 


[DflTR t1E«0R\' l«DIFIER] 




8017 


=1505 KEStLR 


EQU 


17H 


[aEflR/PREVIOIS] 




<»18 


=1506 KESWC 


EQU 


18H 






0011* 


=1507 KEVTRfl 


zm 


19H 


[flUIOSTtP MODIFIER] 






=15«! KEVFH 


EQU 


im 


[PROGRfiM ICIWftV WDIFIER] 




801B 


=1509 KEVREG 


EQU 


IBI 


[REGISTER mm MODIFIER] 




001C 


=1510 KEMST 


EQU 


ICH 


[FCRmTTED DflTn OUTPUT COfSW)] 




MID 


=1511 KGORES 


EQU 


IDH 


[GO FROM RESET STRTE C0IWN)3 




m£ 


=1512 KES'GO 


EQU 


lEH 


[GO COWND] 




801F 


=1513 KEVMOD 


EQU 


IFH 


[tXfmiNE/lWDIFV COWIRND] 






=1514 KSETB 


EQU 


BBH 


[SET BREfftCPOINT COflfM)] 




080C 


=1515 KCLRB 
=1516 ; 
=1517 ; 


ECSJ 


8CH 


[CLEFIR BRERKPOINT COfMfWD] 




0019 


=1518 vm 


EQU 


19H 


[PRtKRfifl BREffltfDINT IWDIFIER] 




8815 


=1519 DBRK 


EQU 


15H 


IDflTft BRERKPOINT mm IWIFIER] 




0011 


=1520 RINT 


ECU 


IIH 


[tff1RDI*)RE REGISTER WSm MODIFIER] 




001B 


=1521 HOBRK 


EQU 


IDH 


[HITWWT BREfflOXlINTS mOIFIER] 




0016 


=1522 HBRK 


EQU 


16H 


[WITH 0?tnKPOINTS Ef«8LED MODIFIER] 




e81fl 


=1523 SING 
=1524 ; 
=1525 REJECT 


E(ftJ 


m 


[SmE STEP IffiOIFlER] 
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LOC OBJ 



LINE 



SOURCE STRTEICNT 



8029 



8852 B936 
0054 ri 
mSS 031D 
9057 3402 



=1526 
=1531+ 
=1535 ; MftlN 
=1536 ; 
=1537 ;«fiIN2 
=1538 1 



CODEBLK 168 
m 41 
OUTPUT JtSSmLXamW-PROMPT) 
CfU If#HJT_aVTE<KEV) 
IF THE KtV=LM) GO TO HRIN. 



0029 erei 


=1539 MfilN: FlOV 


XPC0DE,#1 


002B 74D1 


=1540 


CFIL 


mEST 


882D 2391 


=1541 


MOV 


R>«1 


802r 3480 


=1542 


CALL 


OUTUIL 


0031 14EC 


=1543 


Cft.L 


INPKE^' 


0033 


=1544 liniN2: MOV 


R,KEV 


0634 D313 


=1545 


m. 




8036 CC23 


=1546 


JZ 


MRIN 




=1547 








=1548 


FINDOP ril® OUT IF T^t KEY PRESSED IS fl LEGITIMflTE COMMfWD INITIfiTOR 




=1549 


ITW- 


CTRB 




=1550 


BCOOE: 


=?.?£; =0 




=1551 


WHILE CTfi8(ITfr)O0 /CTRB EXHfftJSTED/ 




=1552 


IF CTfUiCITIf )=)<EV GOTO MfllNn /OmW ENTRV FOUM) IN CTfiB/ 




=1553 


ELSE 


lTfff':=lTMP+C<»mJD-ENlRS'_SIZL 




=1554 




BC0DE:=0C00E+1 




=1555 


ENIMIILE 




=1556 


mo mm. 


0838 eC23 


=1557 


m 


ITMP.iCTraj 




=1558 


r9W 


DC(X)E,ZERO 


mm W26 


=1569+ 


MOV 


R1,#6C0DE 


003C B100 


=1570+ 


MOV 


m, #2ER0 




=1574 




TVPL ZERO 


003E BS37 


=1585+ 


MOV 


ftl, #TVPE 


0848 B108 


=1586+ 


MOV 


m, *zm 


0842 FC 


=1590 FlWXjP: MOV 


fUTMP 


0843 E3 


=1591 


Movr3 


fim 


0844 6260 


=1592 


JB5 


MERM3R 


mc DC 


=1593 


XRL 


fi,KEV' 


0047 C652 


=1594 


JZ 


MRINR 


0049 FC 


=1595 


MOV 


R.ITfP 


084fl 0303 


=1596 


ADD 


R, «COMSIZ 


004C fiC 


=1597 


MOV 




894D B936 


=1598 


MOV 


RLIDCODE 


^4F 11 


=1599 


INC 


iRl 


8050 0442 


=1680 


JMP 


FINDOP 



=1681 
=1682 
=1603 
=1694 
=1605 
=1696 
=160? 
=1608 
=1603 MRINfi: 
=1618+ 
=1619+ 
=1623 
=1624 



0UTrUT_nESS«E(STRCOM([a;M)E) ) 
I:=l+1 

CPTION:=iei(D 
I;=IM 

W3_0F.PRRfffETEI?S:=nEM(I) 
I:=3 

mOV fl.BCODt 

MOV rlibcom: 

MOV R,§R1 

m atsTRCOM 
CRLL ouraR 



/♦PROMPT FOR m Cim'NT CO«mND*/ 
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LOC OBJ 



LINE 



SOURCE STnTEMENT 



eK9 ic 


=1625 


INC 


ITMP 


«J5fl FC 


=1626 


nov 


ft. ITMP 


085B E3 


=1627 


I10VP3 


R,»l ; GEl OPTION POINTER 




=1628 




OPTION, fl 


005C ms 


=1641+ 


nov 


RLiWTION 


885E fll 


=1642+ 


HOV 


m..f\ 


085r IC 


=1646 


INC 


urp 


mn FC 


=1647 


MOV 




98C1 B 


=1648 


M0VP3 


aw i GET HO OF FflRMtTERS 




=1649 


ItlOV 




mZ B938 


=1662+ 






2^ fil 


=1663+ 


MOV 


0RLn 




=1667 ; 








=1668 ; 


PnRfMrn:R_BUFFER<0=>5) :=0 




=1653 , 






9865 BS86 


=1670 


HOV 


Rl,i6 , EftCH PflRftn IS 2 mEZ 


0067 KM 


=1671 


nov 


R0,#S«flO ; STf5?T OF mm Bl^FERS 


0069 B000 


=1672 mm. NOV 


0R0.t00H 


0^ 18 


=1673 


IfC 


R8 


0e6C E9C9 


=1674 


DJNZ 


W.fWIHB 


906E 14EC 


=1675 


CflLL 


INPKEV 




=1676 








=1677 


HHILE KEVOMEM(OPTIO»HTS'PE)[6-0] DO 




=1678 


IF nEM<0PTI0M+TVPt)[7)=l K)TO HfilNOl 




=1679 


; TVPE 


=TS'PE+1 




=1688 






=1681 








=1682 


»wv 


ITMP, OPTION 


0078 B939 


=1698+ 


MOV 




0072 Fl 


=1699+ 


nov 


nm 


007:^ no 


=1712+ 


MOV 


ITMP.fl 


0074 IC 


=1715 


lie 


im 




=1716 mifci; rm 


fl,ITMP 


8875 FC 


=1722+ 


MOV 


fl,ITMP 


0076 B 


=1736 


N0VP3 




0877 97 


=1737 


CLR 


c 


0078 F7 


=1738 


RLC 


R 


0079 77 


=1735 


RR 


fl ; STRIP BIT SEVEN INTO C(«RV 


08?fl K 


=1740 


!«L 


fi.KEV 


907B C69i 


=1741 


J2 




Wru FbS? 


=1742 


JC 


MfllNDl 




=1743 


mm 


TS-PE 




=1748+ 


nov 


i;;l,iTVPE 


0081 Fl 


=1749+ 


MOV 


fl,9Rl 


0002 17 


=1753+ 


INC 


fl 


8083 ftl 


=1758+ 


MOV 




^84 IC 


=1761 


INC 


ITMP 


0^ 0475 


=1762 




miNci 




=1763 








=1764 


; MODIFIER NOT FOW* SO RESET TSPE INDEX TO DEFAULT 




=1765 








=1766 mm. MN 


IS'PE.ZERO 


m? m? 


=1777+ 


MOV 


Rl;tTYP£ 


B100 


=1778+ 


MOV 


tlRl,#ZERO 




=1782 


MWV 


n, OPTICA 
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LOC OBJ 



LINE SOIRCE STflTEItNl 



8888 BS39 
2m Fl 
088E E3 
888F 3404 
9891 049E 



0893 B939 
8895 Fl 
88% C3 

m? B937 
8899 61 
M9ft 3484 
889C 14EC 



08Ofl 4489 



0^ IJR01 
8^ 24^ 

8897 



=1791+ 

=1792+ 

=1796 

=1797 

=1798 

=1799 i 

=1888 ; 

=1881 WIND: 

=1810+ 

=1811+ 

=1815 

=1816 

=1822+ 

=1823+ 

=1827 

=1828 

=1823 ; 



MO"/ 
MOV 

mm 

CflLL 
JMP 



R1,«0PTI0N 
fl.Wl 

OOTIISG 
tVtlN^ 



CflL OUTPUTJESSflGEdlOOIFItJ;) 



tmov 
nov 
mv 
mP2 
rm> 

MOV 
ROD 
CflL 
CRLL 



fi.(FTI(W 
R1,»0F'TICW 

flTVf>E 
Ri,«TVPE 

OUTICG 
INPKES' 



009E 


=1830 l1flINB0. 


MOV 


ITMP,«8 


dm 2330 


=1831 miNBl: 


flOV 


H, ISMJLO 


8802 6C 


=1832 


fiDD 


R.ITMP 


mi 6C 


=1833 


m 


fi.ITMP 


&SM 08 


=1834 


MOV 


Re,fl 


08fl5 14C0 


=1835 


CflLL 


INFffi* 


8eft7 F6Bn 


=1836 


JC 


Cffi)INT 


00n9 ic 


=1837 


INC 


ITMP 


dm 8938 


=1838 


MOV 


RLttMCON 


mc Fl 


=1839 


MOV 




SOD 87 


=1848 


DEC 


fl 


e8RE Ri 


=1841 


MOV 


m,f\ 


dm- C6Bfi 


=1842 


JZ 


CMDINT 


0881 FB 


=1843 


MOV 


fl,KEV 


90B2 D313 


=1844 


XRL 




08B4 cm 


=1845 


JZ 


a«)INT 


08B6 14EC 


=1046 


CftLL 


IfffKEV 


mS 0408 


=1847 


M 


MRirei 



=1848 ; 

=1849 iCIOINT ENTER TIC COIIWS) PROCESSO? WITH: 

=1058 ; BfiSE_Cffl>t=TKE MRIN COMMRND ISPE 

=1851 ; m-£--^mmm> tvpe 

=1852 ; Pffl?RMETER(l)=FIRST flOORESS 

=1853 ; FW»1ETER(2)=StC0W) fSmSS 

=1854 ; Pnf;ffl€TER(3)=DflTR 

=1855 CMDINT: JMP IlflEM 
=1856 i 

=1857 ^ItRROR ERROR ENCOUNTERED IN fWIN msm KOITINE. 

=1858 MERROR: MOV LDflTail 

=1853 M PERROR 

=1868 SI2ECHK 

=1863+ SIZE SET 151 

=1864+; 

=1874 REJECT 
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LOC OGJ 



LIHE 



sms: STnTEfCHT 



9323 



0823 
0883 

0323 IF 

0324 3F 

0325 01 

0326 IE 

0327 49 
032fi 01 

0329 10 
032fl 3F 
032B 03 
032C IC 
832D 3F 
032E 02 
032F 18 

0330 3F 

0331 02 

0332 14 

0333 3F 

0334 88 

0335 dSi 

0336 4€ 

0337 81 

0338 0C 

0339 46 
033fl 01 
033ti ID 
033C 49 
033D ffi 
033C (T 



=1875 

=1880+ 

=1884 

=1885 

=1886 

=1887 

=im 

=1809 
=1899 
=1891 
=1892 
=1893 
=1894 
=1895 
=18% 
=1897 
=1838 
=1899 
=19W 
=1981 



DflTfRK 58 
ORG 883 

TfSLES FOR Pf«SER 



THE CTfIB TRBLE OWTfilNS <COHSID ENIfilES FOR EflCH COHWW. TIC HLfWIMG 
OF THE EWTRIES IS nS FOLLOG: 

ENTRS' 0. COflftf© KB' TO INITIRTE 

ENTRS' 1. POINTER TO THE LIST OF OPTIONS flPPLICffiSLE TO THIS COMMfM) 
ENTRV 2. NUMBER OF NUMERIC PfWVETERS REQUIRED BY m Cmm> 

cm EQU f fM) 8FFH 
COMSIZ EQU 3 

08 KCVmiOH OPTflSLl ;EXm 



=1982 



=1983 



=1^ 



=1905 



=1986 



=1987 



=1S«8 



=1909 



DB KEYGOiLOH 0PTfB3/l ;G0 



KEVFILLOH 0F'TfiBL3 ;FILL 



DB KEVLSLLOH (yTfBl,2 ilXJMP 



DB KES-RECLOH (yTflBL2 ; RECORD 



DB KPi-RELAOH (yTI»l,0 ;RELORD 



DB KSEIB,L(W (FTfSai ;SETBRK 



DB KCLRB,LOH (FTf«2,l ;CLRBRK 



DB KIMESAOH OPT(«3;0 ; GO FROM RESET STATE 



=1910 DB 
=1911 i 
=1912 lEJECT 



0rFH 



;E5C0P 
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UK OBJ 



LINE 



SOURCE STflTEHENT 



023F 26 
6340 IR 

0341 16 

0342 IB 

0343 11 

0344 IS 
034b 95 
0346 26 
034? Ifi 

0345 96 
0349 2C 
034fl IB 
0348 16 
034C 1ft 
034D 15 
034E 99 

002C 



=1313 
=1914 
=1315 
=1916 
=1917 
=1918 
=1919 
=1920 
=1921 
=1922 
=1923 



WSL OPTION TRBLE GIVES THE VflRIOUS OPTIONS fUOHED FOR EfCH 
; BfBIC COMMflND, fiS FOLLOHS: 

ENTRV 0. START OT TFBLE OF MTOIFIER RESP0f6E5. 
; ENTRV H. ftJ-OWID HODIFIER KLVSTROKES CORRESPOM)ING TO OPTIONS 0-5. 

i NOTE THRT Tl€ LAST BVTE IN EflOl OfUOH GROUP HRS BIT 

; SEVEN SET TO INDICATE THE EM). 

f 

0PTA81; DB STRfCM 

DB KLVPH, KEVWt KLWG, R INT 



=1924 OB PBRK.im OR 80H 

STRfEM 

KEVPM^KENDN OR 8»l 
EIRGOC 

NOBRK>MBRICSING 



=1925 0PTAB2. DB 

=1926 DB 

=1327 0PTftB3. DB 

=1928 DB 



=1929 DC KE\'PflLKEN7Rfi OR «»H 

=1930 SIZECHK 
=1933+ SIZE SET 44 
=1934+; 

=1335+; *****:t:********** * * ** n*tt 
=±944 $LJECT 
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LOC 08J 



lim: 



SOJRCE SrnTDCNT 



eiee 



0188 8219 
8102 B4F1 
0184 fl3 

0105 Bm 
0187 fll 

dim E!S>40 
BlOfi Fl 

0106 m 

010C F217 
018E D4D8 

0118 0948 
0112 Fl 

8113 17 

8114 fll 
0115 2408 
8117 C4D8 

ms 

8119 31 
811fl 37 
811B 3E 
0ilC 44 
081D 
8111) 4€ 
811E 49 
81ir 48 

0120 4E 

0121 51 

0122 54 
8123 57 

0124 5R 

0125 5D 
8826 

0126 ^ 

0127 61 

0128 63 



=1945 
=1355+ 

=1959 jOUTUTL 
=1968 i 

=1%1 ;OUTCLR 
=1962 ; 

=1963 ;armsG 

=1964 ; 
=1965 i 
=1%6 ; 
=1967 ; 
=1968 ; 
=1969 J 
=1970 ; 
=1971 ; 
=1972 ; 
=1973 OUTUTL; 
=1974 OUTCLR; 
=1975 OJTHSG: 
=1976 
=1989+ 
=1990^ 

=1994 PRNT2: 

=2003+ 

=2004+ 

=2008 

=2089 

=2010 

=2011 

=2016+ 

=2017+ 

=2021+ 

=2026+ 

=2029 

=2030 PRNTl: 

=2031 ; 

=2032 STRUTL 

=2033 

=2034 

=2035 

=2036 

=2037 STRCOn 

=2038 

=2839 

=2040 

=2841 

=2042 

=2843 

=2044 

=2045 

=2046 

=2047 STRfCM 
=2848 
=2843 
=2^ 



CODEBLK 130 
ORG 256 

0U1PUT ONE OF FOi? UTILITS' DISPLW PR0lf>7S (LEFT JUSTIFILD) 

fKXBRDING TO fCC CONTENTS (0-3). 

CLEAR OISPLdV filCi OUTinJT CHf«flCTER STRIfC STRRTING 

RT m RODRESS POINTED TO bV EIYTE HT flCORESS IN fKCUMtlRTOR. 

SUBROUTINE TO COPS' R STRING OF BIT PfiTTERNS FROI Rtti TO TH 

DISPLfiV REGISTERS. 

STRING SELECTED IS DETERMItCD BS' flCC WHEN CflLLD. 

ON ENTERire OUTNSG, flCC CONTENTS f«E USED TO fflX)RESS R BS'TE IN fl 

LOOKUP TfSLE ON TiC CURRDfl PfiGE HHICtl CONTAINS ThE FIDORESS OF 

R STRIWj (ff SEGMENT PfiTTEiaj DflTfi BSTES TO BE PRINTED ONTO THE 

DISPLfl\', 

TIC EM) OF TIC STRIfW IS IfCICHTCD WEN Bn7 =1 
CftLLS SUGROJTIW: 'W)ISP' 

TO ftCTWU.LV EFFECT WRITING INTO T>E DISPLRV REGISTERS. 



ADD 

CRLL 

MOVP 

nmv 

NOV 
NOV 
NOVP 
JB7 
CfiLL 

niNc 
rov 
nov 

INC 

JMP 
JMP 

EfflJ 

DB 

DB 

DB 

DB 

EQU 

Dt! 

DB 

D8 

DB 

DB 

DB 

DB 

DB 

DB 

EQU 

DB 

DB 

DB 



f^#STRU1L 
aERR 

STRTfP. R 

R1.»STRTNP 

»?l.fl 
R^STFTMP 

Rl, ISTRTMP 

ft.w;i 

PRNTl 
W)ISP 
STRTtP 

RLiSTRTMP 

n.0Rl 

R 

PRNT2 

msp 

LOU $ 

LOH<DE{«(W?) 
LO«(DSa«W) 
LOH(DRUN) 
Lai(DBPNl) 
L0« $ 

LOIil(DFILL) 

LOHCDLST) 

LOW<DREC) 

LOKDREL) 

LOH(DSB) 

LOH(DCB) 

LOH(D(#;) 

LOU S 

lom(dpriie;m) 

Lt*l(DDfll€f1) 
L0H<DRN) 



iim NEXT CWSftCTER LOCRTION 



;LOffl> BIT PflTlERN INDIRECT 

i OUTPUT TO fCXT O-KMKTER POSITION 
; INDEX POINTER 



.DOE 



;UTILITV MESSfia F»DRESS 
, UT1LITV MESSffijE 1 RDDRESS 
; UTILITY fESSRffi 2 fWRESS 
iUTILlTV I€SS»£ 3 M)C«ESS 



BPSIC 
bflSIC 
BflSIC 
DflSIC 
BflSIC 
BftSIC 
E31SIC 
BflSIC 
BflSIC 



cmm 

cmm 
amm 
cmm 
comm 



(mm> 

COWfM) 



RESPONSE 

1 RESPONSE 

2 RESPffleE 

3 RESPONSE 

4 RESPONSE 

5 RESPONSE 

6 RESPONa 

7 RESPCWSE 

8 RESPONSE 



ADDRESS 

fm£ss 

raX)RESS 
ADDRESS 
ADDMiSS 
ADDRESS 
<»DRESS 



DATR TN-PE MODIFIER RESPONSE «)0RE5S 
DATA n-PE fSIDIFIER 1 RtSFtWSE M)DRESS 
DRTR TVPE MODIFIER 2 RESPCWfiE f«>DRCSS 
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LCK UBJ LINE SOURCE STRTEMEMI 



0129 63 


=2051 


DB 


LCAKDINTRG) 


DHTfl TVFt MODIFIER 3 RESPONSE RDDRESS 


012fl 65 


=2052 


ce 


LOHCCmjRK) 


C«Tfl TVPE IttOlFIER 4 KSPOKSE ADDRESS 


ei2B 67 


=2053 


DB 


LOH(DWIBRK) 


DMTR TVPE IWDIFIER 5 RESPONSE ADDRESS 




=2054 ClR(aC 


EQU 


LOH i 




012C 6B 


=2055 


OB 


LOHCDWKRK) 


EXECUTION MODE fttDIFILR 8 


ei2D 60 


=2056 


De 


LOMCDJCRK) 


EJCCUTION MODE MODIFIER 1 


ei2E 6F 


=2057 


DB 


LOW(DSS) 


EXECUTION MMt MODIFIER 2 


912F 72 


=2858 


DG 


LOKDPfl) 


LiaiCUTION MODE MODIFIER 3 


8138 75 


=2859 


DB 


LOW(DTR) 


EXECUTION MODE MODIFIER 4 




=2060 ; 










=2061 ; 


UTILITV OUTPUT MtSSfXIS 






=2062 ; 










=2063 DERRO?: 








0131 79 


=2064 


OB 


01111001B 


•E" 


0132 50 


=2065 


D8 


01010800B 


"R" 


0133 50 


=2066 


DB 


0101^00 


"R" 


0134 5C 


=2067 


DB 


01011108D 


;"0" 


0135 50 


=2068 


DB 


010100068 


,"R" 


0136 C0 


=2069 


DD 


11080000E) 






=2070 DSGNW: 








0137 00 


=2071 


DB 


00^00888 


. M H 


0138 76 


=2072 


DC 


01110110B 


, "H" 


8139 60 


=2073 


DB 


01101101D 


i"S" 


013fi 79 


=2074 


DB 


01111001C 


;"E" 


013B 40 


=2075 


C« 


010000086 


■ 


013C 66 


=2076 


DB 


011W110B 


;"4' 


813D E7 


=2077 


1» 


11100111B 


;"9. "(TM) 




=2078 DRUN; 








013E 00 


=2079 


DB 




, M M 


013J- 40 


=2080 


D6 


01088808B 


. M_ M 


0140 50 


=2081 


[« 


0101%^ 


;"R" 


0141 IC 


=2082 


DB 




;"U" 


0142 54 


=20)3 




818101^ 


;"N" 


0143 C0 


=2084 


DB 


11800^ 






=2K5 DefNT: 








0144 73 


=2986 


DB 


01110811B 


..p. 


0145 BS 


=2087 


DB 


10111001D 


i"C. " 



=2988 tt-JECT 
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LOC OBJ 



lim; source strtdcnt 



=2089 i 

=2899 ; PRIHftRV COHMWi) RESPONSE STRING PfinERNS 

=2091 i 
=2092 DtlOO: 

0146 79 =2093 DB 81111001B, 00111001B, 111101WB ; "ECH. " 

0147 39 
814S F4 

=2094 DGO: 

0149 3) =2095 OB 001111010,110111006 ;"G0. " 
014fl DC 

=2896 DFILL: 

014B 71 =2097 DB 01110881B, 0011880^, 10111000B ;'FIL" 

014C 30 
0140 B8 

=2898 DLST: 

014E 38 =2099 DB 091110808, 01101101B, 11111000B ; "LST. " 

014r 6D 

0150 F8 

=2100 DREC; 

0151 3E =2101 DB 001111m 01110011B,10111000B ; "UPL. " 

0152 73 

0153 BS 

=2102 OREL: 

0154 5E =2103 DB 01011110B, 01010100B, 101110888 ; "DM.. " 

0155 54 

0156 ^ 

=2104 DSB. 

0157 6D =2105 DB 011011818, 011110e0E;, 11111100B ; "STB. " 
015S 78 

0159 FC 

=2186 DOB: 

015n 39 =210-.' DB 801110815, 0811188^,111111888 ; "CLB. " 

815B 38 
015C FC 

=2108 DGR: 

015D SD =2109 DD 881111816,110188086 ; "GR. " 

015E M 

=2110 $EJECT 
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LOC (BJ 



SOURCE STRTEICNT 



015F n 
8168 08 

8161 5E 

8162 F7 

9163 50 

8164 BD 

8165 ?3 

8166 rc 

8167 ^ 

8168 FC 

8169 76 
816R De 



ei6B 54 
ei6C FC 

816D .'C 
81GE 00 

81CF 60 

8170 60 

8171 FC 

8172 77 

8173 7C 

8174 De 

0175 77 
8176 6D 
0177 F8 



8878 



=2111 ; 

=2112 i NEMORV SPflCE MODIFIER OPTION RESPONSE STRINGS: 

=2113 ; 
=2114 DTRIO: 

=2115 DB 01110011B,11018880B 



=2116 DOffltM ; 

=2117 DB 8101111«,11110111B 
=2118 DRM: 

=2115 DB 0101««0eB,10111101B 
=2128 DFRBRK: 

=2121 DB 01110811B,1111110«f 
=2122 DDf«3?K: 

=2123 DB 0101111^,111111008 
=2124 DINTRC: 

=2125 DB 811101188,11018^ 



;"PR. 



;"Dfl. " 



"R6. 



•PB. 



■DB. 



•HR. 



=2126 ; 
=2127 i 
=2128 i 
=2129 DfWHfK: 
=2130 DB 



RESPONSE flESSftGES FOR GO OWDITION IWIFItRS. 



01818108B, 11111108B i 'MB. 



=2131 DI«RK: 

=2132 DB 8111110®, 11010^ 



=2133 DSS: 
=2134 



DB 81101101B, 01101101B, 11111080B ; "SST. 



=2135 m -. 

=2136 DB 01110111B,01111180B,li018a>0B ; "fBR. " 



=2137 DTR: 

=2138 DB 011181118, 01101101B, 111110006 ; "AST. 



=2135 i 

=2140 SIZECHC 

=21434 SIZE SET 128 

=2144+; 

=2145+; 

=2154 lEJECT 
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LOC OBJ 



LINE SOURd STftTEMENT 



=2155 

=21C8+ 

=2164 

=2165 

=2166 

=2167 

=2168 



COOEDLK 45 
ORG 192 

irnm INPUT DflTH INTO THO-BVTE Pf««CTER Wf FER INDICRTED BV RS. 
RECEIVE NUMERIC KCVS FROM mwm UNTIL OR '. 
SHIFT INTO fIDDRESS BUFFER; 
RE-HRHE Dig-lW. 

IF NIM3? OF CONSTATS NEEDED IS ZERO, NO NEH PfiRM.TERS ARE fiLLOHED. 













-'XTQ TUDOISr- 

-iJlAJ IrrWK. 


n D 
ULK 


t 


wCl ni 


->l 71 




1/ 




->1 75 


nnuv 








nuv 








Mnv 
nuv 




Mrs rcn7 


-^IfiC 
-tXw 




tX^u X 


WR/f 1 u 


=2187 IWWl: 


nov 


R,KEV 




=2188 


JB4 


ELSIFl 




=2189 


XCH 


f\.m 




=2190 


SHRP 


R 




=2191 


XCH 


fl?R0 




=2192 


xaB) 






=219.i 


INC 


R8 


80CF 20 


=2194 


XCHD 




00Dfl 147S 


=2195 


CflL 


mm 


BflD? 14Fr 


=21% 


CflLL 


INPKEV 


WiA 97 


=2197 


CLR 


c 


(Vtfy=i CUT? 


=21W 


JMP 


INPfDl 




=2139 ; 








=22«J .aSIFl IF KEV=',' OR '. ' THEN 




=2201 ; 








=Z^ LLSIFl: 


NOV 


flKEV 




=228]; 


m. 


R,»I<EV»!T 


0^ C6F5 


=2284 


JZ 


ELSIF2 




=2295 


MOV 


HKEV 


MOD D313 


=22W 


XRL 


fllKEVEND 


eeDF C6E5 


=2287 


J2 


LLSIF2 




=2288 ; 








=2289 ; 


ELSE 


GOTO PERROR. 




=2219 i 






eeEi ^ 


=zm 


NOV 


LDflTfl,«2 


90E2 


=2212 


Jlf 


PERROR 


88E5 EI846 


=2213 ELSIF2 


MOV 


RS.tSEGMflP 


et£7 B983 


=2214 


WW 


R1,I3 


«£9 B4F5 


=2215 


CflL 


DO-IM 


88ED 83 


=2216 


RET 






=2217 


SIZECHK 


e02C 


=2220+ SIZE 


SET 


44 



=2221+; 
=2222+;****** 
=2231 REJECT 
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LOC OBJ 



LINE SOURCE STRTEMtNT 



=2232 CODEBLK 25 

9178 =2242+ ORG 376 

=2246 jUT'OflDR UPDATE fDORtSS FIELD 

=2247 ; (LRST imi CHFlWKTERS OF DISPLflV) HUH FWDRESS BUFFER 

=2248 UPDfM: IHOV NEXTPL,PLUS3 
0178 B93fl =2253+ IWV R1,«NEXTPL 

017fl B103 =2260+ MOV m, »PLUS3 

=2264 ; kRITE flDDR INTO ftXT THREE BUFFER LKflTIONS. 



017C F0 


=2265 UPDflDl- 


nov 


Rj@R0 


017D 


=2266 


DEC 


R0 


017E 530F 


=2267 


fWL 


Hi t0FH 


0180 96CE 


=2268 


JNZ 


DSf^I 


0182 D4D8 


=2269 


CftL 


W)IEf 


DiCrt ro 




nov 


pvm 


0185 47 


=2271 


SWRP 




0186 530F 


=2272 


flNL 


fi,»0FH 


0188 9692 


=2273 


JNZ 


D£PM1 


eiSn D4D8 


=2274 


CRLL 


HDISP 


018C 2494 


=2275 


M> 


DOT-O 


018E D403 


=2276 DSPtll; 


CfiLL 


DSPflCC 


0130 F0 


=2277 DSPnW: 


MOV 


f\,m 


0191 47 


=2278 


aw 


R 


0132 D4D3 


=2279 DSPMl: 


CflLL 


DSPRCC 


0134 F0 


=2280 DOT.O: 


MOV 


n.§R0 


0195 D403 


=2281 


CfiLL 


DSfm 


0197 83 


=2282 


RET 






=2283 


SIZECHK 


0020 


=2286+ SIZE 


LET 


32 



=2287+; 

=2288+; ****4*«iw=M>***Mi**«*4***^^ 
=2297 $EJECT 
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Loc oej 



LINE SOURCE STflTEMENT 



=22S)8 CODEBLK 35 
8138 =2308+ ORG 488 

=2312 jPERRCK: REPERT 

=2312 ; OUTPUTJC5S«iE(PERROR_rR0flPT) 

=2314 ; OUTPUT(LDflTfi) 

=2315 ; CfiLL IMVF_BVrE(KEV) 

=2316 ; UNTIL KEV='CLEf*[/Pt£V10U5' 

01% Bfi04 =2317 RERR«?; MOV LDflTfl,i4 

019fl BF02 =2313 PERRCK: MOV XPC00E,i2 

01SC 7401 =2313 CfiLL XPTEST 

813E 27 =2320 aR fl 

813rD7 =2321 MOV PSH,fi 

01fl0 FB =2322 MOV flKEV 

91fll D317 =2323 XRL fHKBaj? 

01fl3 C6BC =2324 J2 ERR0R2 

01fl5 27 =2325 CLR n 

01flC 3408 =2326 CflLL OUTUIL 

81R8 Ffi =2327 NOV flLDflTfl 

81fi9 D403 =2328 CflL DSPflCC 

=2329 MN KBOCUF-NEGl 
01RB B93B =23404 MOV R1,«KBDBUF 

01flD BIJ F =2341+ NOV 0R1,«NEG1 

mpf 14EC =2345 CRLL 1>PKEV 

0iei FB =2346 NOV fl,KEV 

81B2D313 =234? XRL R.tKE'.'END 

01B4 9€S8 =2348 JNZ RERROR 

01B6 8423 =2349 ERRW!2: JW mm 

=2350 SIZtCIK 

M20 =2353+ SIZE SET 32 

=2354+; 

=2355+; ******'if******m*iimm***^^ 
=2364 ; 

=2365 CODEEM 88 
8288 =2380+ OPQ 512 

=2384 ; IHPLtH IMPLEfENT COW¥M) 

0200 2306 =2385 IHPLLH: P«V d «LOH(JHPTbL) 

=2386 im> fl^BCOOE 
0202 B936 =2392+ IWV Rl, #BCODE 

0204 61 =2393+ HDD ft,m. 

0205 B3 =2397 JWP W 

=2398 ; 
=2399 JfVTBL: 

0206 HF =24M [« LOH(JTOMOO) 

0207 20 =2401 C« LOH(JTOGO) 
0288 22 =2402 C« LOH(JTOflL) 
0209 IR =2403 C« LOH(JTOLST) 

0201 11 =2404 !» L(ftl(JTOREC) 
020B 16 =24^ DB LOW(JT«EL) 
02«: 2C =24% DB L(»l(CO«SBR) 
02«) 28 =2407 DB LOHCCOHCH?) 
020E 26 =2408 DB LOKJGORES) 

=2409 ; 

020r 444F =2410 JTOfO); M> EXfMIN 

=2411 ; 

0211 85 =2412 JTCKEC: aR F0 ;F0=0 => HEX FCRWIT DRTfl DW 
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Loc m 



LINC SOURCE STftTEtCNT 





=2411 




HFii rn 


0?14 B4?9 


=2414 


IMP 






=241'i ; 






flo^t 11407 


=^41 c nnopi 






ocXO VHtLJ 


=9417 


Tt<ff> 

Jiir 


rifin 
















F0 










DcdC Erti t 






nr iLxu 


0?1F 0429 


=242P 


JMP 


MRIM 












=0404 TTnGn- 


JMP 






=2425 i 






S4FS 


=2426 JTOFIL: 


CflLL 


COfFIL 




=2427 


JMP 






=2428 1 








=2429 JGORES: 


JMP 


COMGOR 




=2420 i 








=2431 itmrn cmm to aEfR ms\ 




=2432 COim; 


MOV 


LDRTfl»0 




=2433 


JMP 


BRKFIL 




=2434 ; 








=2435 ;m5BR Omm TO SET BREflKF 




=2436 COHSBR: 


MOV 


LDflTR.#l 




=2437 H?KFIL; 


MOV 


a*4 




=2438 


nm 


TVPbfl 




=2448+ 


MOV 


Rl, tTVPE 




=2449-* 


m 




8233 Rl 


=24554 


MOV 




0234 f-40e 


=2459 BRKNXT: 


CflLL 


LSTORE 


0236 FB 


=2460 


MOV 


fl.KEV 


0237 D313 


=2461 


XRL 


ft.tKES'EW) 


0239 C64D 


=2462 


Tl 


t«KE»«) 


023B 14EC 


=2463 


CfLL 


INPKES' 




=2464 


MN 


OSmPLUSl 


023D D938 


=2475+ 


MOV 


RLiNUMCC»4 


823F D101 


=2476+ 


MOV 


m, IPLUSl 


8241 B830 


=2480 


MOV 


R0,«SM(tO 




=2481 


MOV 


ef^,»0 




=2482 


IfllOV 


9M<hZER0 


0245 B921 


=2493+ 


MOV 


Rl, *SMHHI 




=2494+ 


MOV 


«1,*ZER0 


9249 14C0 


=2438 


C«LL 


INP«>R 


0248 Ee34 


=2493 


JKC 


mm 


824D 0429 


=25^ K?KEND: 


JVP 


MRIN 




=2501 


SIZEDIK 


004F 


=2504+ SIZE 


SET 


79 




=25054-; 







=2506+; 
=2515 $EJECT 
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LOC OBJ 



LIVE SOURCE STRTCMENT 



824F 



=2516 
=25311 

=2535 ;EXmiN 
=2536 i 
=2537 i 
=2538 } 
=2539 ; 



CODEBLK 75 

ORG 591 
EX«1IfC/M0DIR' MEMORV COItm. 

DISPLflVS MEMORV RDDRESS SPflCE 0P^1W, f»DRESS VflUE, fWO CURRENT DflTfi. 
READS KBWflW) (W INTERPRETS RESPOHSL. 

W^ITW.I1ESSflGC(<ICI10R^LSPfCE_0PTI0NXSm>'='<MT^^ E» 



b24F 85 


=2540 EXflnlN: 


CLK 


F0 




=2541 EXHfw: 


wwv 


n Tt IT if" 






nuv 


KIj tl YtL 


0252 Fl 


=2551+ 


nuv 


HiPKl 


8253 8326 


=2555 


ROD 


n,»STR«EM 


8255 3482 


=2556 


C«l 


OUTCLR 


8257 8831 


=2557 


NOV 


R8,#SMflL0-H 


8259 347C 


=2558 


CflL 


IFEWl 


8256 2348 


=2559 


MOV 


Pu»818ei888& 


8250 D4D8 


=2568 


CflL 


HDISP 


82a^ 14FC 


=2561 


CfLL 


LFETCH 


8261 FR 


=2562 


PWV 


fl,LDf5Tfl 


8262 47 


=2563 


SM1P 


n 


8263 D403 


=2564 


CflLL 


DSPflCC 


8265 FR 


=2565 


MOV 


RADflTfl 


8266 D4D3 


=2566 


CfiLL 


DSPfCC 



=2567 
=2568 
=2569 
=2570 
=2571 
=2572 
=2573 
=2574 
=2575 
=2576 
=2577 
=2578 



;ffTS£T FOR FIRST METBRV TVPE STRING 



IWUT_KEY(KEV) 

IF (KEV IS NOl NUTERIC) 

IF (KEV=*EVEND) GO TO PfRSER 

ELSEIF (i<EV=KE\W:XT) 

INCREfENT <SI*1> 
MTO EXftMIN 

ELSEIF (KEV=4<EVPREVI0US) 
DECREICNT <S«R> 
GOTO EHmiH 

aSE GOTO PERROR 





=2579 ; 






8268 14EC 


=2588 


CRLL 


INPKEV 




=2581 


mov 


axEV 


826fi FB 


=2597+ 


MOV 


K KEV 


te6B 927B 


=2681 


JB4 


EXflMl 




=2682 i 








=2683 ; 


fPPEND DflTP. HITH 




=2684 ; 


CflLL lstcm: 




=2685 i 


GOTO EXfflllN 




=2686 ; 






e26D Fft 


=2687 


MOV 


fl, LDflTR 


826E 47 


=2688 




R 


826r 53Fe 


=2689 


m. 


ai8F»4 


8271 B675 


=2610 


JF0 


EW1I15 


8273 27 


=2611 


aR 


fl 


8274 95 


=2612 


CPL 


F8 


K75 6B 


=2613 LXanS: 


flOD 


R.KEV 


8276 ffl 


=2614 


nofi 


LDRTR,fl 


8277 ?m 


=2615 


CfLL 


LSTORE 


8279 4450 


=2616 


JHP 


LXflM0 
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LOC (BJ 



LINE SOURCE STRTEHENT 



=2617 i 

827B D];13 =2618 EXfiHl: XRL fl,»(KEN'END) 

827D 9681 =2619 JNZ EXfflG 

927F 0429 =2628 JMP NflIN 

=2621 i 

6281 FB =2622 EXm2. MOV flKEV 

8282 D312 =2623 XRL fHKESTWr 

9284 968fl =2624 JNZ E>MC 

9286 34F2 =2625 (Hi INCSMfl 

0288 444F =2626 JMP EXflMIN 

028fl FD =2627 EXRIC: MOV fl,KEV 

02?» D317 =2628 m. ^iKESaR 

820) 9693 =2629 JNZ EX«14 

02{^ 54r4 =2630 CfILL DECSMfl 

«S1 444F =2631 JMP EM^IIN 

0293 8003 =2632 EXfBM: MOV LDftTfi,i03H 

9295 2m =2633 JMP PERWS? 

=2634 SIZECHK 

W48 =2637+ SIZE SET 72 

=2638+; 

=2639+ ; 

=2648 ; 

=2649 OMBLK 4 
00EC =2654+ m 236 

00EC D4C2 =2658 INPKtV: CflLL KBOIN ; RETURNS KEV OEPRESSIM IN fi 

m£m =2659 MOV KtV.fl 

mF 83 =2660 RET 

=2661 SIZECtK 

fsm =2664+ SIZE SET 4 

=2665+; 

=2666+; ***-if*smm**a>m***imm***i*i^^ 
=2675 $E.IECT 
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LOC OBJ 



Lire 



SOURCE STRTEMENT 



2676 $ 



IM(lUW:(:Fe.a)COI1S.MOD) 





=2677 


COOEBLK 218 


0488 


=2697+ 


ORG 


1024 




=2781 


EPRUN RUN EWJLflTION MODE. 




=2702 


RELW ET WITH SYSTEM STATUS fWD RELEfiSE 




=2783 


SEQUENCE IS ftS FOLLOWS: 




=2704 


IF COMMFWD HflS TERMINHTBD BV TfE 'NEXT' KEV: 




=2785 


SIORE SMfl INTO EP PCj 




=2786 


STORE EP PC INTO TOP-OF-STfCK (RELATIVE 10 EP 




=2787 


PASS EP R8; 




=278S 


PASS EP PSH; 




=2709 


PASS EP TlfCR; 




=2718 


Pf6S EP ACCUMULATOR; 




=2711 






8488 2282 


=2712 EPRUN: MOV 


A/ #2 


8482 2488 


=2713 


CALL 


OUTUTL 




=2714 


NMOV 


R.NUMCON 


8484 B938 


=2723^ 


MOV 


RLtNUMCON 


8486 Fl 


=2724+ 


MOV 


fl,eRl 


8487 9615 


=272S 


JNZ 


EPCONT 




=2729 


imov 


LPPaa SNALO 


8489 B938 


=2745-f 


MO'.' 


R1,#SMAL0 


848B Fl 


=2746+ 


NOV 


A.§R1 


848C BS24 


=2752+ 


NOV 


RLtEPPao 


840E Rl 


=2753+ 


NOV 


eRl,A 




=2756 


HMOV 


EPPCHLSMAHI 


848F B921 


=2772+ 


NOV 


A M ^^^^ ■ V 

RI^ISMWI 


8411 Fl 


=2772+ 


MOV 


Ai^Rl 


0412 B925 


=2779+ 


MOV 


R1,#EPPCHI 


8414 Rl 


=27^+ 


MOV 


8R1. A 


8415 FB 


=2783 tPCOHT: NOV 


R<KPi' 


8416 D212 


=2784 


m. 


Ri#KEVNXT 


8418 C61F 


=2785 


JZ 


EPCONl 


841fl 2381 


=2786 


MOV 


A, I81H i STACK ONE LEVEL DELP TO HOLD 




=2787 


MMOV 


EPPSH/A 


B41C B921 


=28W+ 


MOV 


RLIEPPSH 


841t ftl 


=2e0H 


NOV 


«?l,fi 




=2885 mm mov 


LDATA,EPPao 


e41F 15924 


=2821+ 


MOV 


RLtEPPaO 


0421 Fl 


=2822+ 


MOV 


A,«l 


8422 m 


=2835^ 


MOV 


LDATftfl 




=2<i38 


NMOV 


A,EPPSH 


0423 B921 


=2847+ 


NOV 


Rl,<ePPSH 


0425 Fl 


=2848+ 


MOV 


R,9R1 


0426 07 


=2852 


DEC 


A 


8427 5387 


=2853 


m. 


A, t87H 


8429 E? 


=2854 


RL 


A 


842rH 0308 


=2C55 


ADD 






=2856 


MMOV 


SMALO.A 


042C B930 


=2869+ 


NOV 


Rl,iS«LO 


842E fll 


=2878+ 


MOV 


?R1.R 


042F F4C3 


=2874 




EPSTM? 




=2875 


mm 


SMALO 


8431 B930 


=2880+ 


NOV 


Ri,tmo 


8433 Fl 


=2(S)1+ 


wv 


A, SRI 
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LOC 


OBJ 


LINE 


SOURCE STflTEflLNT 


8434 


17 


=2885+ 


INC 




8435 


HI 


=2830+ 


HOV 


§R1,R 






=2833 


NNOV 


ft.tPPSH 


0436 


B921 


=2902+ 


MOV 


R1,»EPPSM 


8438 


Fl 


=2983+ 


MOV 


R.9R1 


8439 


53r0 


=2907 




f)/teF0H 






=2908 


MORL 


fl,EPPCHI 


843B 


B925 


=2914+ 


MOV 


Rl<iEFTO)I 


9430 


41 


=2915+ 


ORL 


A^0R1 


843E 


Rfl 


=2919 


MOV 


LDflTH^R 


843F 


F4C3 


=2920 


CflLL 


EPSTOR 


0441 


B801 


=2921 EhWT: MffV 


R0' iL0U(0V2BRS+0^ 


0443 


746fl 


=2922 


ca.L 


OVLOflD 






=2923 


MMOV 


R.EPR0 


0445 


B923 


=2932+ 


MOV 


R1,«EPR0 


044? 


Fl 


=2933+ 


MOV 


R/Wl 


8440 


F4J)8 


=2937 


CfiLL 


EPPRS5 






=2938 


MMOV 


ft^EPPSH 


044ft 


B921 


=2947+ 


MOV 


RLiEPFSW 


944C 


Fl 


=2948+ 


MOV 


fl,H?l 


8440 


F4D0 


=2952 


CfLL 


EPPfISS 






=2953 


MMOV 


fl, EPTIM? 


044F 


B922 


=2362+ 


MOV 


RL KPJim 


8451 


Fl 


=2963+ 


HOV 


fl.«?l 


0452 


F4O0 


=2967 


Cffll 


LPPfiSS 






=2368 


fmf 


R^EPflCC 


0454 


B920 


=2977+ 


MOV 


Rl,IEPflCC 


0456 


Fl 


=2978+ 


MOV 


R>0R1 


0457 


F4O0 


=2^ 


CfiL 


LPPRS5 


0459 


8^3 


=2983 


m. 


Pl^ §80^^^H6 


045B 


F4I)6 


=2984 


CfLL 


EPSTEP 


0450 


745fi 


=2985 


ail 


OVSW 


045F 


8468 


=2986 




CGO 






=2987 










=2988 


iCOMGOR GO FROM RESET CfflttfM) 






=2989 


RESET PRWESSOR 






=2998 


RELOflO LOH ORDER PROGRW 






=2991 






0461 


2302 


=2992 COMGOR: MOV 


fl,«2 


0463 


3480 


=2993 


CflL 


0U1UTL 


0465 


8910 


=2934 


m. 


P1,#EPRSEI 


0467 


"J jerk 

745H 


=2995 


CflLL 


OVSI*ff> 


0463 


9^F 


=2396 




PL#(NOT EPRSET) 






=2937 










=2998 










=2939 


CGO SET UP BREflK LOGIC FOR Pf 






=3000 


DEPENDING ON CONTENTS OF 






=3M1 ; 










=3882 CGO: MN 


ft^TVPE 


046D 


BS37 


=3811+ 


MOV 


RL iTVre 


0460 


Fl 


=3012+ 


MOV 




046E 


0371 


=3816 


fiDD 


fi.#LOH GOTEl 


8470 


B3 


=3017 


jm> 








=3018 , 






0471 


7C 


=3019 GOTBL: 06 


LOU<CGOND) 
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LOC ODJ LINE SOURCE STflTEfCNT 



0472 76 


=3820 


DE) 


LW(CGOHB) 


9473 88 


=3021 


D6 


LOH(CGOSS) 


0474 76 


=3022 


DO 


L0H(C60PRT) 


0475 88 


=3023 


DB 


LOH(CGOTRfl) 




=3024 ; 








=3025 CGOPflT. 






8476 3SFD 


=3026 CGOHB; 


RNL 


PLtNOT 08000010} 


0478 8S81 


=3027 


ORL 


Pl,«08e0^D 


947fl 8482 


=3028 


JNP 


EPRW4 




=3029 i 






047C 99rC 


=3030 CG0W3: 


RNL 


PLINOT 000080118 


047E 8482 


=3031 


jrp 


EPRUN4 




=3032 ; 








=3033 CGOTRfl; 






0480 8983 


=3034 CW5S : 


ORL 


P1,«08008O116 




=3035 ; 








=3036 ;EPRUN4 


SEl Uf- 


CONTROL LOGIC TO RUN USER'S PROGRAM. 




=3037 ; 


RELEffiE PROCESSOR TO RUN. 




=3038 ; 






0482 8fl20 


=3039 EPRIW4: 


CRL 


P2, 10810^0^ i DISABLE EP LINK REFEI^tttES 


0484 9nEF 


=3040 


RNL 


P2, «NOT mim&B i SET PLL REFERENCES TO m 


0486 S9DF 


=3041 


RNL 


PL #NOT tvmij 


0488 F4F4 


=3042 


cai 


CPREL 




=3043 ; 








=3044 ; 


WRIT FOR KEYSTROKE INPUT OR HfMHWS BREAK TO (XXm. 




=3045 ; 






048fi F4fiC 


=3046 EPRWtt; 


CPLl 


TOFPOL 


&48C F4<f 


=3047 


CRLL 


Ksm 


04^ 37 


=3048 


CPL 


A 


04SF F295 


=3049 


JB7 


EPRW3 


0431 86S9 


=3050 


JNI 


EPRUN2 


0493 84^ 


=3051 


JMP 


EPRUNl 




=3052 ; 








=3053 ;EPRLN3 


n KE^'STROKE HfS DETECTED miLE EP HAS RUNNING. 




=3054 i 


BREAK EXECUIION, 




=3055 ; 


PROCESS KT/STROKE. 


8495 8400 


=3056 EPRW3: 


CALL 


STSflVE 


0497 84B3 


=3057 


JUP 


EPRUte 




=3058 ; 








=3059 ;EPRl«2 


AN EWH-ED BREfK CONDITION OCOMID. 




=3060 ; 


BREAK EIWLRTION NODE, 




=3061 ; 


OWTINIJ f«X«3>ING TO GO C»lt*M> TVPE. 


0499 8400 


=3062 EPRIW2: 


CHLL 


STSR\€ 




=3063 


NHOV 


fl.T'.'PE 


0498 B937 


=30724 


m 


R1,«TVPE 


84SD Fl 


=3073+ 


W3V 


R>§R1 


049E 03fll 


=3077 


ADD 


#LOH CNTTBL 


041% B3 


=3078 


JJfP 


0A 




=3079 ; 






04fll fl6 


=3080 CNTTBL: 


DB 


LOH(S?KERR) 


m2 Bfl 


=3081 


DB 


LOH(EPRl«e) 


84B3 BR 


=3882 


DB 


LW(EFim) 


04fi4 m 


=3083 


Db 


LOH<CNTTRA> 


e4fl5 Hfl 


=3884 


DB 


LO«(CNTTRR) 




=3085 ; 
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LO: OBJ LINE SOURCE STRTEItNT 

=2886 iimfR BREflKPOIMT LATCH HflS SO THOU»! K^RKPOINIS NOT EHffiLED. 





=3087 . 




DISPLflV HflRMWRE ERKOR «SSfiGE. 


84fl6 Bm 


=2088 BRKERR: 


MOV 


LDflTfl.iaW 


dm 249fl 


=3035 
=3899 , 




JMP 






=3091 CNTTfJfl: 


rtlOV 


fliDSPTIM 


84flft B928 


=31»4 




HOV 


Rl^iDSPTIM 


04ffi; Fl 


=3101+ 




MOV 


(10R1 


e4flD 94F2 


=3105 




CflLL 


DELflV 


94fiF F4«F 


=3106 




CRLL 


KBOPOL 


mi F241 


=3107 
=3108 




JB7 


EPCNT ;B7 SET INDICflTtS NO KEVSTROKE. 




=3109 


EPRUN5 I«W(KEV). 




=3110 




IF KEV=END GO TO PfRSER, 




=3111 




INPUT KEV. 




=3112 




IF KLVONEXT GO TO PflRSER, 




=3113 




CONTINUE IN SflrtE MODE. 




=3114 








0483 14EC 


=3115 EPRUN5: 


CflLL 


IfffKEV 


04B5 FB 


=3116 




NOV 


fl,KES' 


94B6 


=3117 




XRL 


R,«KLVEND 


04B8 sec? 


=3118 




JNZ 


tPRET 


94Bfl 14EC 


=3119 EPRI1I6: 


CflLL 


INPKEV 


84H: FB 


=3120 




MOV 


fita:v 


04BD D212 


=3121 




m. 


fltKEVNXT 


04BF 96C7 


=3122 




JHZ 


LPRET 


04C1 zm 


=3123 




MOV 


n,#2 


04C3 3408 


=3124 




CflLL 


OUTUTL 


04C5 8441 


=3125 
=3126 




JMP 


EPCNT 




=3127 ;EPRET 


EJ«:CUTION MODE IS TO BE TERMINATED. 




=3128 




JUMP imO PRRSER TO INTERPRET KE\" PUtEm DETECTED. 


04C? 0433 


=3129 EPRET: 


JMP 


MflIH2 




=3130 


i 








=3131 




SIZECHK 


80C3 


=3134+ 


SIZE 


SET 


201 




=3135+; 








=313G+;****M 








=3145 $EJECT 
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1 ItF 


Sl flTEICNT 








COOEHJ( 115 






jXr XT 


ORG 


1288 








STSflVE EP STATUS SfiVE OBROUTINE. 






jXf w 


FORCE CflLL TO LOC 814H; 






="<177 


SflVE EP fCC; 






jXf o 


SflVC EP TIMER; 








SRVE EP PSH; 






=31M 


SflVE EP R0J 






=3181 


Sfi'VE EP TOP-OF- STACK IN EP PC; 






=3182 


RETURR 




8588 


744f 


=3183 STSflVE: Cftl 


EPBRK 


WJWL 




=3184 


nov 


A/t3 




34W 


=3185 


CALL 


OUTUTL 


8586 


7450 


=3186 


CALL 


OVSHflP 


^88 




=3187 


KN 


R0>iLOM(OV8BRS+OVSI2E) 






=3188 


CALL 


OVLOAD 






=3189 


ORL 


P2. •^808808 






=3190 


nov 


ft,#14H 




91 


=3191 


HOVX 


W!l,A 


8511 




=311)2 


ANL 


P2.iN0T ^800006 


K>13 


8383 


=3193 


m. 


PI. 180008011b 


9515 


F4DB 


=3194 


CflLL 


EPSTEP 


0517 


8fl20 


=3195 


Wl 


P2, t00180888B 






=3196 


FWL 


P2.«N0T 888198006 


8fi1R 


f!98"? 


=3197 


ORL 


Pl,»<EJeRf»1 OR ENBLfK) 






=3198 


CflLL 


EPSTEP 






=3199 










=3280 


i El-ECUTIW PROCESSO: IS NOW AT 






=3281 


; (RETIRN ADDRIiSS+2) PUSItD OH S 






=3282 










=3283 


nov 


R8,#L0H(0V3EW£+0VSIZE) 


K21 


746f! 


=3284 


CflLL 


OVLOftt) 


8523 


F4D8 


=3285 


CflLL 


EPPASS 






=3296 


fflOV 


EPACC.n 


8525 


8928 


=3219+ 


nov 


R1.»EPACC 






=32284 


nov 


§RLfi 


8528 


F4MI 


=3224 


CALL 


EPPASS 






=3225 


MMOV 


EPTIMR,A 


852fl 


B922 


=3238+ 


MOV 


RLtEPTIHR 


052C 


ftt 


=3239+ 


MOV 


eRl>fi 


^2) 


F4D8 


=3243 


CflLL 


EPPASS 






=3244 


IfllOV 


EPPai^R 


952F 


BS21 


=3257+ 


m 


RLIEPPSH 


8531 


fll 


=3258+ 


nov 


8Rl,fl 


8532 


['400 


=3262 


CfLL 


tf^PASS 






=3263 


MTOV 


EPR9,fl 






=3276+ 


MOV 


RL#EPR0 




ni 
111 


=3277+ 


m 






uotyo 


=3281 




R0,#LOH(OVlBfiSiOVSIZE) 




r tori 


=3282 


Cft-L 








=3283 


mov 


R.EPPSH 






=3292+ 


MOV 


Ri>iEPpai 


853D 


r-1 


=3293+ 


wv 


A,8R1 


853E 


97 


=3297 


DEC 


A 


053F 


5387 


=3298 


ANL 


fl,i87H 
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LOC OBJ 



0541 E7 =3299 fl 

0542 0388 =3300 ADD fl,#08H 

=3301 MMOV 9VL0.H 

0544 B930 =3314+ HOV RL#9«.0 

^ (tt =3315+ HOV «d.fl 

0547 r487 =3319 CflL EFf ET 
0549 03n: =3328 fiOD R, 1-2 

0548 ftfl =3321 MOV LWTfl,fl 

=3322 (mov EPPCLan 

054C B924 =3335+ HOV Rl,#EFmO 

0.54E Rl =3336+ HOV m.tt 

054F F4C3 =3340 CflL EPSTOR 

0551 B930 =3341 HOV Rl,tSHfiLO 

0553 11 =3342 IHC m 

0554 F4B7 =3343 CWl EPFET 

0556 m =3344 MOV LWimn 

0557 53F0 =3345 m. fl, #1111^08 
^9 2ft =334€ mi \l LDflTfl 
055fl 13FF =3347 flDOC fl, t-1 

055C 530F =3348 m. R, #008011118 

=3349 l*IOV EPPCHI^fl 

e55E B925 =3362+ MOV RL#EPPaa 

0560 fll =3363+ MOV m,f\ 

8561 40 =3367 ORL fi, LDflTfl 

0562 Rfl =3368 MOV LUfimH 

0563 F4C3 =3369 C«.L EPSTOR 
0565 B825 =3378 HOV Re,«EPPCHI 
8567 347C =3371 Cffl.L UPCWl 

9569 2348 =3372 IW fi> #810^8006 J FCK DISPLftV 

056B Dm =3373 CfLL WDISP 

056D B820 =3374 MOV R0, #EPftCC 

056F 3498 =3375 CfLl DSPMID 

0571 03 =3376 RET 

=337? SIZECHK 
0072 =3380+ SIZE SET 114 

=3381+; 

=3382+> 

=3391 *EJECT 
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La OBJ LI« SOURffi STftTEMENT 









INaUD£:(:F0;HFILE.Iia 


0600 




=7797 rHftprp 


EQU 


0DH 








EQU 










EQU 


m 






=77<K - 












comK 


80 






=741 ?+ 


m 


663 








lOf ILE RECOf® INTirr 








PCI 1 


Ur8*.ln 


VC.JJ 




=741 


Wl 
wsL 








-7d1Q 


17 


l/UMt 






=7d3fl 




nt mJilKLL 






-^*fcX 










=74?? 










=7457 


ItlOV 


CHKSUM.TERO 








nov 






X*Tf O 


-7475 


CfLL 


DVTEIN 






-7477 


1910V 


BUFCNT. n 


Cell* 


uyii 


=744^4 

— ^T*tO~ 


nov 


Rl, taiF CNT 




nx 




MOV 


?Rl,fl 




XTf O 


=74'i1 


CflLL 


BVTEIN 








imov 


SMflHLfl 




BOH 




nov 




02RE 


Rl 


=3466+ 


nov 




92nF 


14F0 


=3470 


CfLL 


BVTEIN 






=3471 


fm 


SMfLO,fl 


82B1 


B939 


=3484'*' 


MOV 


Ri,tmo 




HI 


=34854 


nov 




82B4 


14f0 


=34CS 


CflLL 


BVTEIN 






=3490 


mov 


RECTVP>f1 


02B6 


B542 


=3503+ 


nov 


Rl^tREClVP 




fH 


=1S04+ 


MOV 


m,R 
















=1509 ilflWITIH 

^\JV^ > IH/TI 1 in 


HEX DflTfl EfVTE IN 






^>^xo ni/n 1 1 n . 


fm 


a BUFCNT 








MOV 


RLIBUFCNT 




Pi 




nov 


fi,0Rl 








J2 


ftECOWJ 




i4F0 


=1525 


CflL 


BVTEIN 


82C9 




=3526 


nov 


LDflTflfl 


82C1 


P400 


=3527 




LSTORE 


02C3 


34f'2 


=3528 


CFLL 


IfCSJW 






=3523 


MDEC 


HFCHT 


62C5 


B941 


=3534+ 


MOV 


RLtBUFCHT 


82C7 


Fl 


=3535+ 


MOV 




82C9 


07 


=3539+ 


DEC 


fl 




ftl 


=3544+ 


MOV 


«?l,f1 








JMP 


fOflTIN 






-?Sdff ' 
— j^Jtv ; 






OiCC 


34CD 


=3543 RECDCW: 


QLL 


CHffilN 


82CE 


D33l^ 


=3550 


XRL 


ft, #('?') 


8200 


C6DB 


=3551 


JZ 


CKSHOK 


0202 


033F 


=3552 


XRL 


fl, #('?') 


0204 




=3553 


CfLL 


NiBirc 


82D6 


14F2 


=3554 


CfLL 


BSTEIl 



;<Lf> 
;C»JTROL- 



i SWITCH Bf«K TO DflTfl CmRfKTER 
;J01H g^ROJlIfC flLREf»V IN PROGISSS 
; DITTO 
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LOC OBJ 



;<tt;saT FOR WN- '?' CWWftCTDS IS ftS 
; BYTEIN ms CflLLED. ) 



82D8 FD 
82D9 96E1 

82DB B942 
02W) Fl 
e2DE C697 



02E8 83 



82E1 Baec 

82EJ 249fl 
884E 



eere 



=3b35 
=3556 

=3557 mOV fl^CWCSlffl 

=3572+ MOV ft-CHKSWI 

=3577 JNZ CJKERR 

=3578 amM : MMOV aRECTVP 
=3587+ MOV Rl^tRECTST 

=3588+ MOV f],m 

=3592 JZ HRECIN 

=3593 ; 
=35S4 iDOME 
=3595 DONE: 
=3536 i 

=3597 ;CHKERR CHEOGUII EKROR IN INPUT RECORD DETECTED 

=3538 CHKERR: MOV LDftTfl.ieCH 

=3599 Jiff PLRRW 

=3606 SIZECIK 

=3603+ SIZE SET 78 

=3684i-; 

=3605+; *4f*i*i***ti***t**ii*t***^ 
=3614 ; 

=3615 CODEBLK 12 

=3620+ ORG 249 



IF 



FILE CORRECTLV RECEIVED 

RET 



=3624 
=3625 
=3626 



B\'TEIN BYTE INPUT SUSJOUTINE. 

RECEIVES THO HEXIDECIMRL CJWRRCTEK FROM m T»€ INPUT DEVICE 
m fiSSENBLES THEM INTO fl SINGLE BYTE OF DfiTft 





=3627 B\7EIN: 


C«.L 


NIBIN 


m2 47 


=3628 BYTEU; 


SlffiP 


fl 


80F3 flfl 


=3629 


MOV 


U)flTft,fl 


34B8 


=3630 


CRLL 


NIBIN 




=3631 


MORL 


LDflTfl>fl 


00F6 4fl 


=3648+ 


ORL 


fl,LDftTfl 


80F7 flfl 


=3660+ 


MOV 


LDflTfl.fl 


0«^8 6D 


=3664 


ADO 


fi,msm 


00^9 RD 


=3665 


MOV 


CHKSUM,fi 


08Fn Ffl 


=3666 


mf 


fl, LDflTfi 


90FB 83 


=3667 


RET 






=3668 


SI2ECtfl< 


900C 


=3671+ SIZE 


SET 


12 




=3672+; 








=36731; 




=3682 ; 








=3683 


CODEH.K 25 


01B8 


=3693+ 


ORG 


440 




=3697 iNlBIN 


RECEIVES ft fCXIDECm CmRRCTER AND PKIDUCES fl WiSKED FCftJR 




=3698 ; 


NOTE- 


ERROR ClCCKIWi mt TO VERIFY HEXIDECIMflL VftLIDITN' 


8108 34CD 


=3699 NIBIN: 


CflLL 


C^IRRIN 


01Bfl 03C6 


=3700 NIBIN2: 


m 


a«-3flH ;f«C=8F6-eFF FOR a«?flCTERS '0'-'5' 




=3701 




;CWfiCTERS > '9' TO»UCE OVERFLOW 


016t E6C2 


=3702 


JNC 


Niei3 


01BE 03r9 


=3783 


HDD 


fi,#--7 ;fiCC=0-5 FCR CmRftCTLRS 'ft'-'l ' 


91C0 E6C3 


=3704 


JNC 


RSCERR ; ERROR IF CHfRfKTER KTI€EN 'S' AND 




=3705 ; 








=3706 ; 


flCC=0F6H-0a< m CUflRflCTERS '0' - 'F' 




=3707 ; 







'fl' 
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LOC OGJ 



Lite SOURCE STATEMENT 



01C2 e3Ffl =2798 NIBH; PDO af-6 ;RCC=«F8H-0FFH FOR CHrtiflCTERS '0'-'F' 

81C4 0310 =3789 flOO fLtlBH ;fflX=00H-rH FOR OWflCTLRS '0'-'F'i 

=3710 ;OVEkFLOH IF fiBOVE IS TWJL 

eiC6 E6C9 =3711 JNC flSCERR 

0iC8 83 =3712 RET 

=3713 ; 

=3714 ;flSCERR ILLEGflL HEXIDECIHRL CHRRnCTER RECEIVED 
01C9GfWfl =3715 flSCERR: MOV LDflTfl.«0m 
81CB 24SR =3716 JMP PERROR 

=3717 SIZECHK 
0015 =37204 SIZE SET 21 

=372H; 

=3722+; 

=3731 

=3732 

=3733 CODEBLK 5 

01CO =3743+ ORG 461 

=3747 ;Olf«IM CMWflCTER INPUl ROUTIWI. 

=3746 i RECEIVES ONE ASCII CHfRflCTER Fm IJC LOGICfiL READER DEVICE, 

eiCD D449 =3749 CKRRIN: Cftl CIN 
81CF 537F =3750 (*L l\, i7FK 

0iDl 83 =3751 RET 

=3752 SIZECHK 
0^ =3755+ SIZE SET b 

=3756+; 

=3757+; ***iM=*«t***ii*M*!MoMt*«*#***M*w*«j^ 

=3766 
=3767 

=3768 $£JECT 
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LOC OBJ 



LIVE 



Sam STflTEMENT 





=3769 


CDDEBLK 100 


0572 


=3794< 


ORG 


1394 




=3798 ; 


HFILEO l€X FILE OUTPUT SUBROUTIfC 




=3799 ; 


WEN CflLED WITH F0=0 OUTPUT IS 




=3808 i 


l*CN M.LED WITH F0=1 OJIHJT IS 




=3881 W^ILEO. IflOV 


MEnHI) SMflHI 


Ky72 B931 


=3817+ 


MOV 


Rl<i9fflHI 


0574 ri 


=3818+ 


MOV 


n^sRi 


0575 BS35 


=3824+ 


MOV 


Rl. tMEffll 


95?7 m 


=3825+ 


ffiV 


eRl.ft 




=3828 


WIOV 


HEMLO^SMflO 


857S B930 


=3844+ 


fWV 


Rt#Stt«.0 


857fl Fl 


=3845+ 


HOV 


R,m 


057B B934 


=3851+ 


MOV 


R1.«MEHL0 


^7D Rl 


=3852+ 


MOV 


l?Rl,fl 




=3855 


MMOV 


CHKStW.L'ERO 


057E BD00 


=3860+ 


MOV 


CfKSUM, iZERO 


8580 B865 


=3864 


MOV 


R0.«fefflUF 




=3865 i 






=3866 .:LDBSTE LOflD fCXT BVTE FROH NEffiRS' INTO 


9582 14FC 


=3867 LDtfVTE; CftL 


LFETCH 


0584 Ffl 


=3868 


WDV 


R,LDftTfl 


0585 W 


=3869 


MOV 


§R0;A 


0586 18 


=3870 


m 


RO 


8587 B4E2 


=3871 


CflLL 


CJffWS 


0583 E69G 


=3872 


JNC 


ENDFIL 


0588 34F2 


=3873 


CfiLL 


ItCSMfl 


958D 1-8 


=3874 


MOV 


a.R0 


058E 0388 


=3875 


RDD 


fl,l-(BUFU:H+^£>®UF) 


0590 E682 


=3876 


JNC 


LDONTE 


0592 D400 


=3877 


CflLL 


hRECO 


0594 fl472 


=3878 


JMP 


W^ILEO 




=3879 








=3830 


;ENDFIL END ^£X FILE TRflNSMISSIW: 




=3881 


; PRINT OUT BUFFER FM? LflST DflTfl 




=3882 


i PRINT m CfWCD 'END-Or-FILE' 




=3883 


i mm. 




0556 D400 


=3884 ENDTIL: CfiLL 


f«ECfl 


05S8 B6fi7 


=3085 


JF0 


hFDONE 


059fi i4D2 


=3886 


CflL 


TCRLFO 


05X D8flE 


=3887 


TOV 


R0<i<LOH EOFREC) 


059E F8 


=3m ENDFl: MOV 


aR0 


059F 03 


=3889 


MOVP 


n,0fl 


05fl0 CCfi7 


=3850 


JZ 


mm. 


05fG B4K) 


=3891 


mi 


am 


tWfW IB 


=3892 




R8 


05fl5 fl49E 


=3893 


JMP 


LNDFl 


05H7 34D2 


=3894 HFDfM: CflLL 


TCRLFO 


05fl9 231ft 


=3895 


MOV 


ft,»CNTRLZ 


85fflB B4BD 


=3896 


C«.L 


CW«0 


&M> 83 


=3897 


RET 






=3898 







2SPE ^3fl3030 



=3899 ; EOFREC CJfflRfCTER SRTING FOR CftfKD END-OF-flLE RECWD m 
=39M i IHTa f€X FILE FORMRT STMflRD. 

=3901 EM^REC: DD ' :00000001FF' 



All mnemonics copyrighted © Intel Corporation 1976. 



45 



Loc oej 



LINE 



SOURCE STRTENENT 



8562 38383820 
05B6 30314646 

^ 00 

^9 



0600 



9600 F8 
0601 039B 

0603 B941 
8605 fll 
0686 3402 
0608 2320 
0600 B4&D 
060C B617 
060E 233n 
%10 B4BD 

0612 B941 
0614 Kl 
9615 34DC 

0617 B935 
0619 Fl 
061fl 340B 

061C B934 
061E Fl 
961F 34M 
0621 B620 
0623 27 
8624 34DB 
0626 C42C 
0623 2330 
862fl B4H) 

062C E!865 
062E B632 
0630 C436 
0e.32 2320 
0634 BAm 

0636 F0 

0637 340B 
0639 18 

063fi B941 
063C Fl 
0630 07 



=3902 
=3903 

=3906^ SIZE 
=3S>07+> 



06 
SIZECf*: 
SET 73 



iEND STRING C00£ BVTt 



=3988+ 
=3917 
=3S18 
=3919 
=3949+ 
=3953 ;HRECO 
=3954 ; 
=3955 HRECO: 
=3956 
=3957 
=3970+ 
=397H 
=3975 
=3976 
=3977 
=3978 
=3979 
=39^ 
=3981 
=3990+ 
=3991+ 
=3995 

=3996 FDWl 

=4005+ 

=40K+ 

=4010 

=4011 

=4020+ 

=4021+ 

=4825 

=4026 

=4827 

=4028 

=4029 

=4030 F0UHP2: 
=4031 

=4032 iOflTO 
=4033 OfiTO: 
=4034 OfiTOl: 
=4835 

=4036 FWJMP5: 
=4037 

=4038 F0W3; 

=4039 

=4040 

=4041 

=4046+ 

=4047+ 

=4«51+ 



COOEBLK 98 

ORG 1536 
FtXIOECm RECORD OUTPUT SEQUENCE. 
HEX BUFFER fiUSflDS' LOflDEO. 



MOV 

m) 

mov 

HOV 
MOV 
CflU. 
MOV 
CflLL 
JF0 
HOV 
CflLL 
MMOV 
P»V 
MOV 
CRLL 
MMO*/ 
HOV 
HOV 
CfLL 
MflOV 
HOV 
MOV 

mi 

JF0 

aR 

CRLL 
JMP 
MOV 
CflLL 



fl,R0 

fi.«-HD®JF 
eUFCNLfl 

RLISUFCNT 

0RLfi 
TCRLFO 
fl,*' ' 
CI-lflRO 
FOUMPl 
fl, #' : ' 
CHfflM 
fl,E)UFCNT 

RLtBUFCNT 

BYTEO 
fl,tCHHI 

R1,«MEMHI 

fl,8Rl 
BS-TEO 
fl,HE«.0 

RLi«MLO 

fl,«l 
BYTEO 
FiXJ1P2 
fl 

BVTEO 

DflTO 

fl,»'=' 



DflTft OUTR)T 



MOV 
JF0 
JMP 
HOV 
CflLL 

mv 

CflLL 

m 
mm 

MOV 
KN 
PEC 



R0, mmjF 

F0W3 

c««o 

BSTEO 
R8 

HFCNLDflTOl 
RLieUFCNT 
fi,§Rl 
R 
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LOC OBJ 



SOJRCE SlftTDtNT 



863E Rl =4056+ fW ^RLfl 

eCF 962E =4«^+ Jfe DflTOl 

=4062 ; 

=4063 ;EM>REC END fSCORD BEING TRfllCMITTED 
8641 B64S =4064 OOREC; JF0 FX)UMP4 

=4065 nrn a o-iksum 

0643 FD =4081+ NOV fl, CHKaH 

0644 S? =4085 CPL fl 

0645 17 =4086 INC fl 

0646 3406 =4087 CflLL BVTEO 
0648 83 =Am FCW4: RET 

=4089 SIZECHK 
0049 =4092+ SIZE SET 73 

=4093+; 

=4094+ i it4^****t*************** iF ^ 

=4183 ; 

=4104 COmK 9 
01D2 =4114+ m 466 

=4118 i TCRLFO TAPE <CR><1D OUTPUT 

01D2 230O =4119 TCRUO: HOV fl^lOtflRCR 

01D4 B4B0 =4120 CRLL OtfRO 
01D6 230H =4121 fi tCmRLF 

01D8 B4K) =4122 CftL CmRO 

01Dfl 83 =4123 RET 

=4124 SI2ECH< 

0009 =4127+ SI2E SET 9 

=4128+; 

=4129+; *i:****ift*«t**t^**im****i**i*********'^ 





=4138 ; 








=4139 


CODEBLK 11 


0i£>e 


=4149+ 


01^ 


475 




=4153 ;BSTEO 


BYTE OUTPUT 


01DB 


=4154 BSTEO: 


MOV 


LDflTfl.fl 


01DC 60 


=4155 


(DD 




01DD f© 


=4156 


flOV 


CttCSUM^ft 


01DE Ffl 


=4157 


m/ 


aLCflTfl 


01DF 47 


=4158 


sm 


R 


81E0 B4CB 


=4159 


CfU 


NIDO 


01E2 Fn 


=4160 


flOV 


fl^LDnTfi 


01E3 8488 


=4161 


CRLL 


NIBO 


eiE5 83 


=4162 


RET 






=4163 


SIZECHK 




=4166+ SIZE 


SET 


11 




=4167+; 







=4177 ; 

=4178 COOEK-K 12 

01E6 =4188+ ORG 486 

=4192 ;l£XflSC JCXIDECimL NIBBLE TO ftSCII CHflRflCTER CtWVERSION, 



01E6 538F 


=4193 tCXflSC: 


m. 




01E8 03F6 


=4194 


m> 


fl>#(-10) 


01ER F6EF 


=4195 


JC 


fCXNIB 


01LC 033fl 


=41% 


fiDD 


a#<i0+'0') 


01EE 83 


=4197 


RET 




01EF 0341 


=4198 


m 


R,t('fi') 
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LOC OBJ 
91F1 83 



LINE 



SOURCE STATEMENT 



84C9 



WC9 B927 
84CB Fl 
94CC B945 
04CE Bl 

84CF B926 
84D1 Fl 
0402 flS 
8403 8407 

84DS nm 

04D? tSD7 

8409 B945 
8408 Fl 
840C 87 
04IX) fil 
840E %05 
84E0 83 

8818 



;DfiTfl BITS FUT OUT (mUOING TWO STOP BITS) 



=4199 RET 

=4288 SIZEOIK 

=4283+ SIZE SET 12 
=4284+; 
=4285+;* 
=4214 ; 
=4215 ; 

=4216 DECLflRE BITSO.CONSI 

=4238 BITSO EQU 11 
=4231 ; 

=4232 CCOEBLK 38 

=4252+ ORG 1225 
=425€ ;t«DLflV HfiLF-BIT TIME OaflS' 

=4257 HBOLflV: WOV H.HBITHI 

=4273+ NOV Rl, tHBITKI 

=4274+ nOV R;8R1 

=42884 M3V R1,#H 

=4281+ MOV m,ft 

=4284 tHOV R1.HBITL0 

=4380+ MOV Rl. IHBITLO 

=4381+ MOV ft,»d 

=4314+ MOV RLfl 

=4317 JMP m>i 

=4318 HB02: MOV Rl.t0 

=4319 KOI: DJKZ RLIflSOl 

=4328 MOJNZ H.}«>2 

=4325^ raV RLiH 

=4326+ MOV am 

=4338+ DEC fl 

=4335+ MOV PRl^ft 

=4339+ JNZ HB02 

=4341 RET 

=4342 5IZECrt< 

=4345+ SIZE SET 24 
=4346+; 

=4356 ; 
=4357 *EJEC1 
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LOC («J 



LIfC 



SOftCE STATEMENT 





=4358 


COOEBLK 48 


85BB 


=4383+ 


ORG 


1467 




=4387 iHm 


NflSK ftCC TO MRKE fCX NIBBLf. TRnNa.flTE TO ASCII flNO OUTPUT 


85BB 34E6 


=4388 NIBO: 


CALL 


HEXflSC 




=4389 ; 








=4338 iOmO 


CONSOLE OUTPUT SUBROUTINE 




=4391 ; 


WRITES m CONTENTS OF THE RCC TO Tl€ CRT OISPLflV SOIEN 




=4392 CHflRO. 


MflOV 


REGCA 


85BD B344 


=44^ 


NOV 


Rl^tREO; 


m- fll 


=4406+ 


NOV 






=4410 


MtlOV 


B,BITSO ;5ET NUfftR OF BITS TO BE TRfWSNITTED 


05C9 B943 


=4421+ 


NOV 


R1.»B 


05C2 Bl^ 


=4422+ 


NOV 


m, #BI ISO 


05C4 97 


=4426 


aR 


C ;aEfiR Cf«RS' 


eSCS F6C8 


=4427 m . 


JC 


C02 


8507 m 


=4428 


m. 


fhmi TTVOJT 


9509 fWCF 


=4429 


m> 


t03 


eSCe 8940 


=4438 C02: 


ORL 


PI, ITTSWr 


ebCD 68 


=4431 


fWP 


iEVEN OUT TWO BRANCH ESICUIION TINES 


85CE 88 


=4432 


NOP 




85CF 94C9 


=4433 C03: 


CALL 


IBDLAS' 


85D1 34C9 


=4434 


CALL 


imnv 


05D3 97 


=4435 


CLR 


C i SET WmT HILL EVENTUflLLV BECOME fl STOP BIT 


85D4 fl7 


=4436 


cri 


C 




=4437 


W^RC 


REa i ROTATE CtffiRfCTER RIGHT ONE BIL 


8505 B944 


=4442+ 


NOV 


R1,#REGC 


8507 Fl 


=4443+ 


NOV 




8508 67 


=4447+ 


RRC 


A 


85D9 fll 


=4452+ 


NOV 


m,n 




=4455 




; \ MOVING NEXT WTA BIT INTO CARRV 




=4456 


HDJNZ 


B,C01 ; CHECK IF CHffitflCTER (fWO ST(F BIT(S)) DOft 


85Dfi B943 


=4461+ 


MOV 


RL#6 


850C Fl 


=4462+ 


MOV 


A,8R1 


d3N> 87 


=4466+ 


DEC 


A 


85DE fll 


=4471+ 


MOV 


0RLA 


05DF 96C5 


=4475+ 


m 


COl 


85E1 S3 


=4477 


RET 






=4478 


SIZECJK 


8827 


=4481+ SIZE 


SET 


39 




=4482+; 












=4492 i 








=4493 


COOEBLK 47 


8649 


=4523+ 


ORG 


1609 




=4527 >CIN 


COeO. INPUT SUBROUlIfE WITS FOR ft KEVSTROKE W 




=4528 ; 


RETURNS WITH 8 DITS IN REG flCC. 


^43 BS43 


=4529 CIN: 


NOV 


R1,#B 


0648 ei88 


=4538 


NOV 


«?1,#C ;mJf\ BITS 10 BE READ 


8640 4640 


=4531 CI8: 


JNTl 


CI8 


864F 464D 


=4532 


JNTl 


CI0 


8651 5651 


=4533 CIl; 


JTl 


CIl 


0653 5651 


=4534 


JTl 


CIl 


^5 S4C3 


=4535 


CALL 




8657 5651 


=4536 


JTl 


CIl 


0659 94C9 


=4537 CI2: 


CALL 


vmm 
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LOC OBJ 



LINE SOURCE STBTEMENT 



b65B 94C3 


=4528 


CflLL 


HBDLflV 


065D 5662 


=4539 


JTl 


CI3 . CHECK SID LIIC LEVEL 


9G5F 97 


=4548 


CLR 


C i DflTR BIT IN CV 


0668 C4w 


=4541 


JHP 


CI4 


96C2 9? 


=4542 CI 3: 


aR 


C 


9663 fl? 


=4543 


CPL 


C 


0664 80 


=4544 


NOP 


;EVEN OUT BRRNCH EXEOn 


%G5 % 


=4545 CI4: 


NOP 




8666 88 


=4546 


NOP 




966? 80 


=4547 


NOP 






=4548 


H8?C 




8668 B944 


=4553+ 


MOV 


RlilREGC 


8660 Fl 


=4554+ 


flOV 


fim. 


8666 67 


=4b58+ 




fl 


866C fll 


=4563+ 


MOV 


eRiifl 




=4566 


MDJNZ 


E;>CI2 


866D EJ943 


=4571+ 


MOV 


RLIB 


866t- HI 


=4572+ 


MOV 


fl/?Rl 


8678 07 


=4576+ 


DEC 


fl 


8671 fd. 


=4581+ 


MOV 


8RLfl 


8672 9659 


=4585+ 


JNZ 


CI2 




=4587 


MliOV 


fl^REGC 


8674 8944 


=4596+ 


IWV 


R1.«REGC 


8676 Fl 


=4597+ 


HOV 


fim 


9677 83 


=4681 


RET 


;»W?flCTER COHPLEIE 




=4682 


SIZECHK 




882r 


=4685+ SIZE 


SET 47 




=4686+i 







=4616 $EJECT 
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LOC OBJ 



LINE 



SOURCE S1RTEICMT 



8^:5 



02E5 BS34 
92E7 Fl 
92E8 

02EB B4E2 
620) E6n 
02EF 24F2 
92F1 44E9 
92n 83 

8^ 



88FC D478 
88rE Rfl 
08F 83 



8664 



0678 



8678 B937 
867fl Fl 
067B 037E 
M7D B3 

0e7E 84 
eSTF 98 
9680 9C 

0681 fl9 

0682 Bl 

0683 01 



0684 B931 
0686 Fl 
8687 9698 



461?$ IWlUD£(;F8;nEI1REr,M0D) 
=4618 CODEBLK 15 

=4633+ C«G 741 

=4637 ;C0I1FIL COMMfM) TO FILL ADDRESS SPflCt: EflHEEN SMfl AND EUR WITH mf\ 



=4638 i 

=4639 CaiFIL: 

=4655* 

=4656+ 

=4663+ 

=4672 LFILL. 

=4673 

=4674 

=4675 

=4676 

=4677 LFILLl: 
=4678 
=4681+ 
=4682+; 
=4683+ 
=4692 
=4693 
=4698+ 



IN LOW eVTE OF MEM. 



SIZE 



nov 

MOV 

nov 

CflLL 
CflLL 

cmi 

JPT 
RET 

SI2ECrt< 
SET 15 



LDfiTfllCMLO 
RLifCftO 

LDfllfl,fl 
LSTORE 
CMPffffc 
LFILLl 
INCSW 
LFILL 



CMtBLK 4 
ORG 252 

=4702 ;LFETCH FETOtS CONTENTS OF LffiSICflL mm' RDDkESS DETERMINED BV 
=4703 ; <TVPD, CSMflHD, 4 <:SMffl.O> INTO aDRTfl>. 

=4704 LFETCH: CfLL fiFETCH 
MOV LDflTfi,n 
RET 

SIZEOK 
SET 4 



=4705 
=4786 
=4707 

=4710+ SIZE 
=4711+ J 



=4712+ 
=4721 
=4722 
=4752+ 
=4756 
=4757 
=4758 
=4759 fiFETCH 
=4768+ 
=4769+ 
=4773 
=4774 
=4775 ; 
=4776 LFETBL 
=4777 
=4778 
=4779 
=4m 
=4781 
=4782 ; 
=4783 LFEPM: 
=4732+ 
=4793+ 
=4797 
=4798 



CODEBLK 75 
ORG 1656 

ftFETCH LOGICflL FETQI SUBROJTINE 

FETCHS CONTENTS OF VfRIOUS ICMORV SPftCES TO m. 



MMOV 
MOV 
MOV 

ADO 

De 
oe 

DB 
DB 
DC 
DB 

MMOV 

MOV 
JNZ 
MMOV 



ftTS-PE 

Rl,^".!^ 

fl,0Rl 
fl, iLOH LFETH. 

LOW LFEPM 
LOW LFEDM 
m LFEKG 
im LFEINT 
m LFEHaC 
m LFEBRK 

fl* SfWHI 

Rl/ »SMflHI 

R,«?l 
LFEDM 
fl^SMflLO 
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LOC OBJ 



LINE SOURCE SlfllEMENT 



8689 


B930 


=4807+ 


MOV 


RLtSHRLO 


e6{£ 


Fl 


=4888+ 


nov 


a0Rl 


868C 


e3E9 


=4812 


m 


fl,l-0VSI2E 


868E 


Fe98 


=4813 


JC 


LFEDM 






=4814 


MTOV 


aSMflO 


0690 


8928 


=4823+ 


MOV 


Rl>»SMflO 


0692 


Fl 


=4824+ 


MOV 


fl>«l 


0693 


834E 


=4828 


ROD 


fl;#OVBUF 


0695 


re 


=4829 


MOV 


R1,R 


8696 


Fl 


=4830 


MOV 


HeRl 


%97 


83 


=4831 


RET 




9698 


94E1 


=4832 LFEWI: 


caiL 


LPGSEL 


069fl 


fel 


=4833 


MOVX 


fl,«?l 


96% 


83 


=4834 
=4835 ; 


RLT 








=4836 LFEREG: 


Mmv 


aSMflO 


069C 


B930 


=4845+ 


MOV 


ld,ISMflLO 


069t 


Fl 


=4846+ 


MOV 


flWl 


069F 


537F 


=4850 


m. 


n, #011111116 ;C 


e6fil 


C6f)5 


=4851 


il 


LFER0 


eefl3 


E4B7 


=4852 
=4«3 ; 


JVS> 


EPFET 






=4854 LFtR0; 


mov 


flEPRB 


06fl5 


B923 


=4863+ 




RLiEPRe 


06fl7 


Fl 


=4864+ 


mi 


fieRl 


06fl8 


83 


=4868 
=4869 ; 


RET 








=4870 LFEINT: 


MlOV 


aSIWLO 


86fl9 


B930 


=4879+ 


MOV 


Rl,*SMfiLO 


86ffi 


Fl 


=4888+ 




aPRl 


86RC 


8320 


=4884 


m 


fl,iEPfiCC 


efllE 


n9 


=48« 


MOV 


Rl.fl 


06flF 


Fl 


=48^ 


mi 


%m 


em 


83 


=4887 
=4888 ; 


RET 








=4^ ;LFEBRK L06ICRL FETQi OF BREFIK-POl 


e6ei 


94E1 


=48^ LFEGRK : 


cai 


LPGSEL 


06B3 


99F7 


=4891 


iffiL 


PI. INOT 868018808 


0665 


8908 


=4892 


«L 


PI. »e0e01008B 


06B7 


99FD 


=4893 


RM- 


PI. «NOT 0^808186 


0^ 


8S»1 


=4894 


ORL 


PI. 1^108^016 


ma 


81 


=4895 


MOVX 


fi.eRl 


mz 


2381 


=4896 


MOV 


B.481H 


eSBE 


86C1 


=4897 


JNI 


LFEBRl 


06C0 


27 


=485^ 


aR 


fl 


06C1 


83 


=4899 LFEBRl: 


RET 








=4300 


SI2ECHK 


804fi 




=4903+ SIZE 


SET 


74 



; CHECK IF LOW 7 BITS =8 



=4904+; 

=4985+; i-ti f iifii t* *if*m*ii*m*********m*ii**t^ 
=4914 $EJECT 
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LOC OBJ 



LINE 



SOURCE STflTEMENT 



0?00 



8700 B937 

0702 Fl 

0703 0306 
9705 B3 

0706 0C 

0707 21 

0708 26 

0709 34 
070f) 3D 
070G 3D 



070C B931 
070E Fl 
070F %21 

0711 K)30 

0713 Fl 

0714 03£9 
9716 F621 

0718 B930 
971fl Fl 
0?ie 034E 
071D f© 
071E Ffl 
971F fil 

0720 83 

0721 94E1 

0723 ffl 

0724 91 

0725 83 



9726 B930 

0728 Fl 

0729 537F 
072B C62F 
072D E4C3 



072F Ffl 
0730 B923 

0732 ftl 

0733 83 



=4915 

=4950+ 

=4954 ; 

=4955 ;LSTORE 

=4956 ; 

=4957 LCTORE: 

=4966+ 

=4967+ 

=4971 

=4972 

=4973 ; 

=4974 LSTTBL; 

=4975 

=4976 

=4977 

=4378 

=4979 

=4980 ; 

=4981 LSTPM; 

=49^ 

=4991+ 

=4995 

=4996 

=5805+ 

=5006+ 

=5010 

=5811 

=5012 

=5021+ 

=5022+ 

=5026 

=5027 

=5028 

=5029 

=5030 

=5031 i 

=5032 L5TDH: 

=5033 

=5034 

=5035 

=5036 ; 

=5037 LSTREG: 

=m6■^ 

=5047+ 

=5051 

=5052 

=5053 

=5054 i 

=5055 L5TR0: 

=5078+ 

=5084+ 

=5085+ 



COimK 85 
ORG 1792 

LOGICflL STORE SUBROUTINE 

STORES CWENTS OT LDftTfl INTO VfiRIOUS mm' SPfCES. 



MMOV 
flOV 

nov 

RDD 
JHPP 

De 
De 

DB 

De 

D6 
DB 

MMOV 

mv 

MOV 
JNZ 

mov 

HOV 

nov 

flDD 
JC 

m 

MOV 

m 

MOV 
MOV 
MOV 
RET 

CfLL 
MOV 
KM 
RET 

fW 
MOV 
MOV 

fM. 

JZ 



flTVPE 
R1,»TVFE 

f\,m 

fl, iLOH LSTTH. 

LOM LSTPM 
m LSTDM 
m LSTREG 
LOH LSTINl 
im LSTBRK 
LW LSTBRK 

R,SMflHI 
RLtSHflHI 

f\,m 

LSTDM 
H^SMflO 
Ri,iSmLO 

fim 

fl,i-OVSIZE 
LSTDM 
fl,SMfiLO 
Rl,»SMfiLO 

fl,«0V8UF 

RLfl 

flLDRTfl 



LPGSEL 
fl^LDflTR 



f\,sm.o 

RLiSlfilO 

fl, 1011111118 

LSTR* 

EPSTOR 



=5089 i 
=5090 LSTINT: 



WIOV EPR0, LDflTfl 

MOV fl, LDflTfl 

m Rl, tEHR0 

MOV «i!l,fl 

RET 

MmV fl>SI«10 



; CHECK IF LOH »»ER BITS = 
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LOC CCJ 



LINE SOURCE STRTEMENT 



87'i4 


B938 


=5099■^ 


nov 


Rl, «5l1flL0 


d7i6 


Fl 


=5188+ 


MOV 




8737 


8328 


=5184 


ADD 


fl^lEPflCC 


8739 


P9 


=5185 


nov 


Rl,fl 


873fl 


rft 


=51M 


NOV 


aiDflTn 


8-73B 


fll 


=5187 






073C 


83 


=5188 


RET 








=5189 ; 










=5118 iis\m 


LOGICfiL 


STORE OF BREAK-POINT DOTR 


8730 


94E1 


=5111 LSTEIRK: 


CM.L 


LPGSa 


873F 


Ffl 


=5112 


NOV 


B,LDflTfl 


8748 


1246 


=5113 


JB0 


LSTBRl 


8742 


8981 


=5114 


ORL 


P1,«8W8^1B 


8744 


E448 


=5115 


Jtf 


LSTBR2 


8746 


99FE 


=5116 LSTBRl: 




Fl,iNOr 888^1B 


8748 


9Sf7 


=5117 LSTBR2: 


m. 


fL INOT W00188ee 


874n 


81 


=5118 


MOVX 


awi 


974B 


fim 


=5119 


ORL 


Pi,*8e8ei88e8 


8740 


83 


=5128 


RET 








=5121 


SIZUCHK 




8e4E 




=5124+ SIZE 


SET 78 






=5125+; 







=5126+ 







=5135 










=5136 


CODEBLK 17 


84E1 




=5156+ 


ORG 


1249 






=5168 ; LPGSa LOGICRL Pffi£ SELECT. 






=5161 


SETS UP FWT 2 TO PmLS 






=5162 LF'GSEL; MN 


fl^TVPE 


84E1 


B937 


=5171+ 


MOV 


Rl, ITS-PE 


84E3 


Fl 


=5172+ 


WW 


am 


84E4 


5381 


=5176 


m. 


R,«88888881B 


e4E6 


47 


=5177 


SHftP 


R 






=5178 




fl,SlfWI 


84rr' 


B931 


=51044 


NOV 


Rl, ISMfiHl 


84E9 


41 


=5185+ 


m. 


awji 


84EH 


4348 


=5189 


ORL 


A.«ei^^e8B 


84EC 


3ft 


=5198 


OUTL 


P2,fl 






=5191 


MMOV 


flSfBLO 


840) 


B938 


=5280+ 


NOV 


Rl,#SftflO 


84EF 


Fl 


=5281+ 


MOV 


ft,«?l 


84F0 


fl9 


=5285 


nov 


R1,R 


e4Fl 


83 


=5286 


RET 








=5287 


SIZEC«< 


8811 




=5218+ 
=521H 


SIZE SET 


17 



;«flSK OFF DftTfl TS-fE SaECTOR BIT 



=5212+ 
=5221 
=5222 REJECT 
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LOC OGJ 



LINE SOURCE STflTDCHT 



eiF2 



=5223 CODEH.K 11 

=523:^+ ORG 498 

=5237 i INC5Mft INCREICNT ST(«TING MEMORS' ADDRESS Vm. 



e5E2 B930 
8^4 Fl 

e5E5 17 

05EC S932 
85E8 61 

95E9 B931 
tfeEB Fl 
e5fC 37 



81f2 B938 


=5238 INCSm; 


nov 


R1,#SMRL0 


01F4 11 


=5239 INCW: 


INC 


m. 


81F5 Fl 


=5248 


MOV 


fl,W!l 


01F6 96FC 


=5241 


JNZ 


ima. 


eir8 19 


=5242 


INC 


Rl 


01F9 Fl 


=5243 




fl,eRl 


01FR 17 


=5244 


INC 


n 


WFB 31 


=5245 


XCi«) 


R,«!l 


91FC 83 


=5246 INCHl: 


RET 






=5247 


SiaCHK 




=5250+ SIZE 


SET 


11 




=5251+j 








=5252+; ****** 






=5261 ; 








=5262 


COCtBLK 12 


e2F4 


=5277-» 


ORG 


756 




=5281 jDECSm DECREFCNT SMfl WORD. 


02F4 B930 


=5282 DECSMfl: 


MOV 


Rl,#S«flLO 


02F6 Fl 


=5283 


IW 


dm 


82F7 07 


=5284 


DEC 


R 


02F8 21 


=5285 


XOI 




82F9 96FF 


=5286 


JNZ 


DECSMl 


e2FI? IS 


=5287 


INC 


ftl 


82FC Fl 


=5288 


MOV 


Pm«?1 


82FD 97 


=5289 


etc 


fl 


82FE 31 


=5290 


XCUD 


n,§Ri 


02FF 83 


=5291 OECSHl: 


RET 






=5292 


SIZtCHK 




=5295+ SIZE 


SET 


12 




=5296+J 








=52S7+; <**********♦**♦**♦************** 




=5386 ; 








=5307 


CODEBLK 15 


85E2 


=5332+ 


ORG 


1596 




=5336 iZrmS COMPffiE HEMORV ffl)DRESSES 



************** 



=5337 
=5338 
=5339 
=5340 
=5341 
=5342 
=5343 CTPMflS; 
=5352+ 
=5353+ 
=5357 
=5358 
=5364+ 
=5365+ 
=5369 
=5378+ 
=5379+ 
=5383 



COfflRE Sm BS'TES WITH EMfl BYTES TO DETERMINE RaftTM mONlTlDE. 
RETURNS WITH C«!RV=1 IFF <S«R> >= <:EMfi>. 

IS Cffl.LED flFTER ACTION ms BEEN PERF(mD ON <SI«1> TO DETERMINE IF 
Tfla< IS COMPLETED: 

IF CV=0 TfEN <Sm> >= <:EMfl> => 1ERHINRTE TdSK. 

IF cs'=i T^EN (smy < <Em> => iw; sua w repeat. 



MMOV 
MOV 
MOV 

CPL 

mDO 

MOV 

m 

MOV 
MOV 

ca 



a SMflLO 
RLtSMflLO 

A 

R,EMflO 
Rl>»ElffiLO 

fl,«l 

fl.SIWII 
RttSMmi 

fl,«l 

fl 
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LOC Oej LINE SClUf?CE STRTEMENT 

=5384 vsm: fieiflHi 

05ED BS33 =5338+ MOV RLIEMflKI 

85EF 71 =5391+ fiDOC ft-ffH 
9!5F9 83 =53S5 CMPKIT: RET 

=53% SIZECMK 

000F =5399+ SIZE SET 15 

=5409+; 

=5401+; 

=5410 ttJECT 
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LOC {£3 



SOURCE STRTEHENT 



074E 



074E D5 

074F B93E 
mi fll 
0752 23F0 

0754 62 

0755 27 
8756 3t 
0757 30 
07b€ FD 
0759 87 
075fl 3F 
075B 0C 
075C flfl 

075D FD 
075t 07 
0?5r 0346 

0761 fte 

0762 F0 

0763 30 

0764 47 

0765 3E 



0766 BB04 

0768 FH 

0769 6,' 
076fl m 
0768 F6S8 
076D Etei 



Mil t 
=5412 
=5447+ 
=5451 
=5452 
=5453 
=5454 TIINT 
=5455 
=5468+ 
=5469+ 
=5473 
=5474 
=5475 
=5476 
=5477 
=5478 
=5479 
=5480 
=5481 
=54C2 
=5483 
=5484 
=5485 
=5486 
=5487 
=5488 
=5489 
=5490 
=5491 
=5492 
=5493 
=5494 
=5495 
=5496 
=5497 
=5498 
=5499 
=5500 
=5501 



INaUDt<:F0:KK).M(S)) 
C£»>EBLK 108 
m 1870 

tiEVBOflRD m DISPLflS' PROCESSING ROUTINE 

CflLLED PO?ICX>ICa.LV HHLN KBD «© DISPLW fl(<E 10 &E fLIVE. 



SEL 

mov 
nov 

MOV 

mv 

W3V 
CLR 
HOVD 
MOVD 

nov 

C€C 

ftOVD 

MOVD 

nov 

MOV 
DEC 

m 

NOV 

IttVD 

SHflP 

novo 



RBI 

RSWE,n 

RLtRSflVt 

?Rl,fl 
fl,»(-10H) 
Lft 
fl 

PSEGHLR 
PSEGLO,!! 

POIGILfl 
aPINPUT 
ROTPRT.. fl 

R,aifDIG 
fl 

fltSEGMftP 
R8.fl 

f\,m 

PSEGLO.fl 
R 

PSEmi, H 



iRELOffl) TIMER INTERVftL 



i WRITE OJm PRTTERN TO SEG DRIVERS 



iE>€RG12£ CUfiRTOTER 
iim m SWITCH CLOSlMiS 

; WRITE NEXT SEGMENT PRTTERN 



J ADD OJRDIG DlSPLfOCNT TO BRSE 
;LOflD fiCC W/ NEXT SEOCNT PflHERN 

ium.£ ffi'PROPRinrE segments 



WE NEXT CfWRfCTER IS m BEING DISFLflTO'. 

m KEVBORRD SCflH ROUTIfE IS INTE6RRTED INTO m DISFlfiS' SCFW. 

Wrm THE CWfRENT ROM ENERGIZED, DECK IF TICRE RRE flNV IfWTS. 

ROTATE BITS TflROUGH THE CV miLE INCRE^E:NTING KEVIK. 



(ttV 



=5502 NXTLK: ffl?RC 



MOV 
RRC 
MOV 

JC 
MOV 



ROTCNL #NCa.S 
ROTPRT 

fl, ROTPRT 

fl 

ROTPRLR 
KES'FLG, #1 



J SET UP Ft* <NCOLS> LOOPS Jmm 'NXTLK' 



Oft BIT IN CV IWICflTES KEY NO! WMi 
rm. THfiT RT LEfiST Oft KEV HflS DETECTED 
\ IN TtC CURRENT SCfW 



076F B9X 
0771 Fl 



=5514+ 
=5518+ 
=5529+- 
=5532 
=5533 
=5534 
=5535 ; 

=5536 ; 4****w**<3Mi*t*#********^*iaic**#**^ 

=5537 : fl KtVSTROKE MRS CtTECTED FOR IVE CURRENT C0LW1N. ITS 

=5538 ; POSITION IS IN REGISTER KEVLOC. SEE IF SflME KEV SENSED LflST CVCLE. 

=5539 ; t*t4i**<nMt*****+**j|c***j|it******+********#j^ 

=5540 ; 

=5541 MFSJV f\, KEStOC 

=5550+ WV R1,#KEVL0C 

=5551+ MOV fliRl 
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LK OBJ 



LINE 



SOLRCE STflTEfOT 



8772 2C 
6773 DC 
0774 C67C 



0776 B93D 
0778 8106 
e77fl E48B 



077C B910 
077E Fl 

e77F zm 

0781 07 

0782 BS3D 
8784 fll 
9785 S68B 

0787 FC 
07SC B91B 
e78fi m 

dm B93C 
078D 11 
078E ED6S 
0790 EDRS 
0792 BD08 



0794 B92C 
mG B100 
0738 FE 
0799 9C9D 

079B BCFF 
0790 BE00 



=5555 XCH fl,LHSTKV 

=5556 XRL fi,LflSTKY 

=5557 J2 SCflN3 
=5558 ; 

=5559 ; **t**i**********iFt*******m*******i^ 

=5568 ; fl DIFFERENT KEV WflS REftD ON THIS Z\XLE Tf#W ON THE Pf^VIOUS CXa.E. 

=5561 i SET NREPTS TO THE DERXMI PflRmETER FOR fl NEW COUNTDOWN. 

=5562 ; *4****4*********t.*****A:* 

=5563 ; 

MOV Rl, #NREPTS 

MOV »JL»6 

JMP SCfiNS 



****** 



********: 



=5564 
=5565 
=5566 
=5567 
=5568 
=5569 
=5570 
=5571 
=5572 
=5573 
=5574 
=5575 SCnN3 
=5584+ 
=5585+ 
=5589 
=5590 
=5591 
=5684+ 
=5605+ 
=5609 
=5610 
=5633+ 
=5639+ 
=5640+ 
=5643 , 
=5644 SCflNS 
=5645 



Kic4urtJk***-t'****************************<--****** 

SfflC KEY HfiS DETECTD 3S CW PREVIOUS CVCLE 
LOOK RT NREPTS: IF fllREflDV ZERO. DO fWTHING. 
ELSE DECREICNT NREPTS. 

IF THIS RESU-TS IN ZERO, l«VE LflSTKV INTO KDDDUF. 

:***i|3Mc-kM:***«4****** *****<:************* 



nttov 

MOV 
fBV 

JZ 

DEC 
MMOV 
MOV 
fWV 
JNZ 

ni«)v 

MOV 

m 

MOV 



fl, fREPTS 
Rl, IfKEPTS 

R,«i!l 
SCflNS 
R 

fffiEFTS,R 

Rl, tWSPTS 

^RLR 
SCnN5 

KBOaF, LflSTKV 
R, LflSTKV 
Rl,#Km!lF 



; IF flRERDV ZERO 

; IW>ICflTE ONE MORE SUCCESIVE KEV DETECTKW 



; IF DECREMENT DdS f«l RESllT IN ZERO 
; TO mK NEW KEV CLOSURE 



MOV 
INC 
DJhG 
DJNZ 
MOV 



Rl, tKE'ilOC 

m 

ROTCNT,NXTLOC 
OMiICTIRETl 
CURDIG, «CHfiRNO 



****Mi***t***l(:*it*************«:**<*******************«:**^^^ 

m FOLLOWING CODE SEOIENT IS USED fV TfE KEVBOfiRD SCflNNIWG ROUTINE. 
IT IS EXECUTED ONLV RRLR R REFRESH SEQUEfCE IS COMPLETED 

*****»**♦***********#** «***#********-**#*.*Jl:* 



=5646 
=5647 
=5648 
=5649 
=5650 
=5651 
=5652 
=5653 
=5654 i 
=5655 
=5666+ 
=5667+ 
=5671 
=5672 
=5673 
=5678+ 
=5682 SCflNS 
=5633 

=5684 ; ***•***********):****************<:*****«********=(*<:********♦ 



IflOV 
MOV 
MOV 

mv 

JNZ 
HMOV 
MOV 
MOV 



KEVLOC, ZERO 
R1,#KEVL0C 
gRLtZERO 

R, KEVFLG 

LnSTKV,fCGl 

Lfl5IKV,»f£Ql 
KEVFLG, #8 



iJ\M> IF flNV KEVS WERE DtTEClED 
^ChlRNGE <LRSTKV> WHEN HO KEVS RRE DOWN 
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LOC (Jej Life Sm££ STflTEfCNT 
=5685 i 

=5686 ; m/mSP RETUUU CODE- RESTORES SVSTEJ1 STfiTUS. 

=m7 m-f f1, ROELflV 

079F B93F =5696 1 110V Rl. #f;DELflV 

07R1 n =5697+ MOV fi.Wl 

07fl2 Cem =5701 JZ TIRETl 

8784 07 =5702 DEC R 

=5703 MflOV RDELfiV.. fl 

07fl5 B93F =5716+ IW Rl, #RDELfl\' 

0?fl7 fll =5717+ MOV m, R 

=5721 TIRETl: IflOV fl.fiSR'.t 

07r;8 B33E =5730+ HOV R1, IfiSflVE 

07flfl Fl =573i i- nov n, m 

07RB 93 =5735 RETR 

=5736 ; 
=5737 ; 

=5738 ;TOFPOL TIMER OVERFLOW POLLING SUBROUTIIC 

=5739 } CfLLED REPEflTEDLV FROM W€REVER KBD/DISP MUST Bt RLIVE. 

=5740 ; tlONITORS THE TIICR OVERFLOW FLAG (TOF) m CflLS SERVICE 

=5741 i ROUTINE WHEN HPPROPRIRTE, 

07RC 164E =5742 TOFFCX.; JTF TIINT 

07nE 83 =5743 RET 

=5744 SI2ECHK 

00€.l =5747+ SIZE SET 9? 

=5?4.3-i-; 

=5749+; 'i;*++H;-H:*!i"t;****:m***+********#***t 
=5758 $EJECT 
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LOC OBJ LINE SOLKCE STRTEMENT 

=5759 CODEBLK. 17 

0tC2 -57091- ORG 1720 

=5793 ; 

=5794 ,KBDIN KEVBORRD INPUT SUBROUTIHE. 

=5795 ; RETURNS ONLV HFTCR R MEU m'ZWM HfiS BEEN DETECTED fiND DEBOUNCED. 

=5726 ; VfXUE OF KEV POSITION IN SWITCH PlflTRIX IS 

=5797 i RETURNED IN TIE OCCUtlULHTOR. 

=5798 ; DISPLRV CHRPftCTER NOW ON BLilNKED BEFORE RETURNING. 



06C2 BFSS 


=5739 KBDIN: 


IW 


XPt:0DE, #3 


'ib'.-^ I 41)1 


=5S»0 


CALL 


XPTEST 


8SC6 F'ifiC 


=5301 KBDU: 


CALL 


TOFPOL 




=5802 


mm 


fi.. KBDEUF 


oCCS )i--2ii 


=5011-! 


m 


Rl,#KBDeiJF 


96Cfl ri 


=5312 i- 


MOV 


\\m 


86Ce F2C6 


=5816 


JB7 


KBOU 


86CD 27 


=5017 


CLR 


fi 


0f.CE 3E 


=5818 


nciVD 


PSEGI-II.. fl 


e6CF ID 


=5B19 


IWD 


P'5EGL0,R 


0bD0 :;7 


=5S20 


CPL 


n 


96D1 21 


=5321 


m 


fl,iRl 


yGD2 m 


=5822 


RET 








5IZECHK 


etni 


=582iS+ SIZE 


SET 


17 




=5027-», 












=58^7 i 








=5838 


COCCBLK 15 


05F1 


=5863+ 


ORG 


1521 



=5867 , CLERR tRlTES 'BLflNK' CHRRRCTERS INTO RLL DISPLRV REGISTERS. 

=5868 , RETURNS Umi (CKTPL SET TO LEFTMOST CfJRRRCTER POSH ION 

=5869 , DOES m\ RFFECT RCC OR CV. 

95F1 8846 =5870 CLERR: HOV R0..#SEGI1fiP 

05F3 G908 =5871 dOV Rl,#aiRRNO 

05F5 8080 =5872 DBLRNIs:: tlOV m#0 ; STORE TIE BLRf*: OM! 

0tf 7 18 =5073 INC: R8 , POINT TO tCXT CHflRflCTER TO THE LEFT 

05F8 ESF5 =.5874 DJNZ Rl.DOLfiNK 

=5875 IWV NEXTPL, CUftRNO 
«5FR C?3R =5886^ mV R1,«NEXTPL 

05FC B10S =5087+ HOV ?Rl,#aiRRNO 

05FE 83 =5891 RET 

=5092 SIZECfiK 

eeec =5895-! size set 14 

=5896+; 

=5897+,: ****H:***;i:**.**i(i^:«"(:«4:t**^r**************H^ 

=5we , 

=5987 CODEDLK 44 
86D3 =5937+ 1747 

=5941 .^DSPftCC DISPLRV VRLUE OF LOW NIBBLE OF fCC 

0tD3 530F =.5942 DSPRCC; RNL n,#0FH 

86D5 03EF =5243 RDD fi.. #DGPflTS 

m? fi3 =5344 mi9 fl,efl 

=.5945 ;HDISP WRITES BIT FfflTERN NOW IN RCC INTO NEXT LHRRfiCTER POSITION 

=5946 OF THE DISPLRV (NEXTFl). INCREMENTS NEXIFL 

=5947 ; RESULTS IN DISPLRV B£ING FILLED LEFT TO RIGHT.. IKEN RESTRRTING 

86D8 RE =5948 WOISP: PlOV DSPTMP.R 
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LINE Saik'CE CTRTErCNT 



1F64 


=5949 




tlOV 


XPCODE, #4 








06DB 74Di 


=5951 




cnLL 
nrav 


XPTEST 
fl, NEXTPL 








2m BS3fl 


=5960+ 




flOV 


R1,#NEXTPL 








06DF Fl 


=5961+ 




MOV 










06E0 9345 


=5965 




HDD 


il ttSEGMfiP- 1 








e6E2 fiS 


=5966 




M"r»' 


Rl,fi 








86E3 FE 


=5967 




MOV 


fl, DSPTI1P 








06E4 fll 


=59e£ 
=5969 




MOV 

mm 


m,f\ 

fCXTPL,WOISPl 








9CE5 B93n 


=5374+ 




PBV 


Rl, IMEXTPL 








96E7 Fl 


=5975+ 




MOV 










06E8 07 


=5979+ 




[>EC 










06E9 fll 


=5984+ 




nov 










WEfl 96EE 


=5988+ 




JNZ 


HDISPl 








8CEC B108 


=5990 




nov 


m, *mm 








06EE 83 


=5991 WISPl: 


RET 












=5992 . 
















=5993 


DGPRTS 


IS THE 


BflSE FOR THE TABLE (F SEGfENT PflTTEiWS m fCX DIGITS. 




=5994 


HERE Tl-E FULL 


HEX SET (0--F> IS INCLUDED. 








=5995 














00EF 


=5996 DGPflTS 


EQU 


* m 9FFH 










=5997 
















=5998 


FORMRT 


IS 


PGFEDCBfl 


IN STfiNDfffiD SEVEN-SEGMENT ENCa)INti CONVENT 




=5999 






WHERE P REPRESENTS THE DECIMRL POINT 


eCEF 3F 


=6006 




DB 


00111111B 


SEGItNT PATTERN F(K 


DIGIT 


'0' 




=6001 




DB 


00000110B 


SEGltNT PATTERN FOR 


DIGIT 


'1' 


86F1 5£: 


=6002 




DB 


01011011B 


SEOCNT PflTIERN FOR 


DIGIT 


'2' 


WF2 4F 


=6003 




DB 


01001111B 


SEGMENT PRHERN FOR 


DIGIT 


'3' 


86F3 66 


=6084 




DD 


011801106 


SEaiENT PATTERN FOR 


DIGIT 


'4' 


06r4 60 


=6005 




DD 


01101101B 


SEGMENT PATTERN FOR 


DIGIT 


'5' 


06F5 7D 


=ms 




DB 


01111101B 


SEGICNT PftTlERN FO? 


DIGIT 


'6' 


06F6 07 


=6097 




DB 


mmim 


SEGMENT PATTERN m 


DIGIT 


'7' 


06F7 7F 


=6008 




1* 


01111111B 


SEGMENT PATTERN F«? 


DIGIT 


'8' 


t^ra 67 


=6009 




DB 


01100111B 


SEGMENT PATTERN FOR 


DIGIT 


'9' 


m-'^ 77 


=6010 




DG 


01110111B 


SEGftNT PATTERN FOR 


DIGIT 


'A' 


^Ffi 7C 


=6011 




DB 


01111100; 


SEGMENT PATTERN FOR 


DIGIT 


'B' 


BbTB 39 


=6012 




m 


081110018 


-SEGPENT PATTERN FOR 


DIGIT 


'C 


06FC 5E 


=6013 






010111108 


; SEGMENT PATTERN F«? 


DIGIT 


'D' 


86FD 73 


=6014 




DB 


01111M1B 


SEGMENT PATTERN FOR 


DIGIT 


'E' 


eCFE 71 


=6015 




DB 


01110001B 


■ SEGMENT PATTERN FOR 


DIGIT 


'F' 




=6016 




SIZEOK 








082C 


=6015+ 
=6020+ 


SIZE 


SET 


44 









04F2 



04F2 B93F 
04F4 Al 



=6021+ 
=6030 
=6031 
=6^1+ 

=6055 /DELAY 
=6056 } 
=6057 ; 
=6058 

=€853 DELAY: 

=6072+ 

=6073+ 



******** W-***>|:*****'iu»***«^ 



CODEBLK 12 

ORG 1266. 
SUBROUTIfC WITS FOR Tit MJMKR OF COfPLETE 
DISPLAY SCANS CORRESPONDING TO m flCC CONTENTS. 
USED WITH CRUDE IWlN IHTERl'RCES- AS tWN OF-ERATOfi SHOULD SEE 
SOME DISPLAY CHANGE WILL IT IS CHANGKC. 
MMOV RDELAY, H 

MOV Rl, IRDELAS' 

MO*^ m, A 
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LOC OBJ 



LINE SOURCE STnTE^Ofr 



84F5 F4fiC 

Mr? 09^ 
e4F9 Fl 
84Ffl 36Fb 
94FC 83 



07RF 



e?RF ffW 
87B1 7401 

B93B 
07B5 Fl 
07B6 83 

9888 



=6877 CCLmi: 
=6078 
=6887+ 
=68^+ 
=6092 
=6093 
=6094 
=6097+ 
=6898+. 
=6099+ 
=6108 
=6109 
=6144+ 



SIZE 



CfiLL 

mov 

MOV 

MOV 
JNZ 
RET 

SIZCCHK 
SET 11 



lOfPOL 
fi, RDELflV 
RL tRDtinV 
8.W?1 
DELflVl 



COOEK.K 8 
ORG 1%7 

=6148 iKBDPOL POLL STATUS OF KtS-KWRD INPUT ROUTM. 

=6149 ; RETURN WITH flCC BIT 7 = 8 IF KES-BOfTO INPUT HOS BEEN RECEIVED. 

=6150 KBDPOL: MOV XPC00E,»5 
XPTEST 
fi,KBOaF 
RLIKBOBLF 
fl#Rl 



mv 

CflLL 
IWV 
NOV 

nov 

RET 

SIZEC* 
SET 8 



=6151 
=6152 
=6161+ 
=6162+ 
=6166 
=6167 

=6170+ SIZE 
=6171+; 

=6181 $EJECT 
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LX 08J 



LIfC SCIRCE STflTEMENT 







6182 $ 


mUDE(;F0;LINK. MOD) 






=6182 


COOEDLK 15 


8787 




=6218* 


ORG 


1975 






=6222 ;CFfET 


FETCH DHTfi B\'TE FROM 1 






=6222 EPFET. 


MMOV 




07B7 


8920 


=6222+ 


IW 


RL«mo 


07B3 


Fl 


=6222+ 


NOV 


n,§Ri 


dm 


F4D0 


=6227 


CRLL 


EPPflSS 


B7BC 


2289 


=6228 


nov 


R,»1000880% 


07I5E 


F4£>0 


=6229 


CflLL 


EPPflSS 


87C0 


F4O0 


=6248 


CflLL 


EPPftSS 


97C2 


82 


=6241 


RET 








=6242 


SIZECHK 






=6245+ SIZE 
=6246+> 


LET 


12 



=6247+; **t***t*4**^*i*******t****■^^*i^*i^^*t■^^ 
=6256 i 

=6257 CODEEJLK 15 

07C2 =6292+ ORG 1987 

=6296 ;EPSTOR ST(KE DflTfl IN LDflTR IN EP INTERNW. RFIM AT <:SI«10> 



07C2 


Fft 


=6297 EP5T0R: 


fWV 


ft^LDRTfl 


07C4 


F4O0 


=62^ 




CflLL 


EPPRSS 






=6299 




PIMOV 


fl,mo 


07C6 


BS20 


=6298+ 




m/ 


RL#5I1BL0 


07C8 


Fl 


=6289+ 




MOV 




07C9 


527F 


=6212 




m. 


fl, »01111111E 


07CB 


F4O0 


=6214 




CflLL 


Eppnsb 


070) 


F4O0 


=6215 




CflLL 


CPPfiSS 


07CF 


82 


=6216 




RET 








=6217 




SIZECIfl< 




mo 




=6220+ 


SIZE 


StI 12 



=6221+; 

=6222+; ************************:!!*: 

=6221 *EJECT 
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LOC tffiJ 


LINE 




SOJRCE SlftTQCNT 




=G122 i 


THE rO-LOWIHG UTILITIES INVOLVE INTERCHfiNGES BETWEEN TME NF' AND 




=cm 








=6334 




CODEBLK 11 


8700 


=€369+ 




ORG 2008 




=6373 ; 


EPPfiSS PfCSES fl SINtLE PfSWETER BVTE TO M EP THROWiH THE LINK. 




=6374 




URITE m CONTENTS OF THE ftCC TO Tft LINK; 




=6375 




RELEASE TIC EP; 




=6376 




READ THE Lit* INTO T^£ FCC; 




=6377 




RETURN, 


07De a^38 


=6370 EPPflSS 


ORL P2,#W11^88B ; ENABLE LINK WRITES. 


e7D2 91 


=6379 




MOVX mi, a ; WRITE /«C TO LINK. 


07D3 99FE 


=6388 




ANL PL tfffiT EHBRPJI ; DISABLE HeiKPOINTS. 


87D5 8^ 


=6381 




ORL P1,»D«.NK ; SET TO BREf^ (»l LINK REFERENCE. 


87D7 F4DB 


=6382 




CALL EPSIEP 


07D9 81 


=*383 




novx R,«?l 


07Dfl 83 


=6384 




RET 




=6385 




SIZECHK 


8^ 


=6388+ 


SIZE 


SET 11 




=638S<; 






=6398+;*'M******«***t«***«om%**t***-**^^ 




=6399 


■ 






=6400 




CfflCH-K 25 


87DB 


=6435+ 




ORG 2811 




=6439 


iEPGlET RELEASES ET TO RIW IN PRESENT MOOC UNTIL RN (IHTICIPftlED 




=6440 




HFB?C«fiRE BREffl( (XXm. 



07De F4F4 
07DO 

87DF seri 
07E1 Em- 
07E3 8910 
07E5 744F 
97E? B8BB 
97E9 746fl 
87EB 99EF 
07D m£ 
87EF 249fl 
07F1 744F 
07F3 83 

^9 



=6441 
=6442 
=6443 
=6444 
=6445 EPSTEP: 
=6446 

=6+47 EPSTEl: 

=6448 

=6449 

=6450 

=6451 

=6452 

=6453 

=6454 

=6455 

=6456 fcPSTE2: 

=6457 

=6458 

=6461+ SIZE 
=6462+; 



(DUE TO SmL STEPPING, LINK OPCODE FETCH, OR LINK DATA KETCJi ) 
MUST OCCUR WITHIN Fl FINITE NW^R OF C\'aES «40 If CVaES) 
OR WATCHDOG TI(CR WILL fiSSUfE fl COtW<ICfiTIONS ERROR 
KTTWEEN TfE Iff flf© EP. 



CFU 
NOV 
JNI 
DJNZ 
ORL 
CALL 
MOV 
CfU 

NOV 

m 

CALL 
RET 

SIZECHK 
St7 25 



EPREL 
Rl,«10 
EPSTE2 
Rl.. EPSTEl 
PLtEPRSET 
EPGRK 

r<0, #LOW(OVlBfiS+OVSlZE> 
OVLOAD 

PI, imT EPR5ET 
LDflTR,«0EH 
PERRO? 
EPBRK 



=6463+, 
=6472 
=6473 
=6474 REJECT 
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1 nr nRT 

LUC 


Line 




.XfUKOC D ( 1 ( I Lncn 1 




— o*rf J 




rvir>rra v q 


Of rH 










=6514 , 


EPREL 


PTl PdCCC cp Tfl CIU TM PCCrrjJT wruNT 
KtLtruC^ tf lU KUW IN rTititfll rlUuL. 




=6515 . 








=6516 , 








=6517 ; 








=6518 , 




DCTIipu 

Kt lUKN. 


OTTi oqC7 
Dir*r JJvi 


=6519 EPREL: 


[ttji PI ftMDT n DCTP • n Pffij derail' r/F 


fjfro oSw 






UM- rl> fftLKcrr j Kt LNnoLt DKtnls r/r. 


o/ro iroff 






if*. r *:» frtU 1 oloWoowD < tnnoLl: tf UJn 1 KIS. Ur ntn nKKHi 


07FR 8904 


=6522 




ORL PL #880801888 ,FREE EP TO RUN lUTIL BREHK. 


UfTt oi 


=6523 




RET 




=6524 




SIZECHK 




=6527+ 


SIZE 


SET 3 




=6528+ 








=6523+ 






=6538 








=6539 








=6548 




Ca>EBLK 11 


oi'n 


=6588+ 




ORG 847 




=6584 


EPBRK 


REGAIN CONTROL OF mm' ffRftV FROM EP, 




=6585 




DROP /SSTEP, 




=6586 




HfilT 38 USECS. ; 




=6587 




PUT mvm psm' in hp- hooe, 




=6508 




RETIM 


CnAC QQCD 


=6589 EPBRK: 


m. PLtN0T8^1^ ; FREEZE EHULftTION PROCESSO?. 


Cmt (taoa 


=6598 




ORL Pl.lPttSXWT , S1GN«. EP IS NOT RUNNING USER CODE. 




=6591 




MOV RL#5 




=6592 




DJNZ Rl,$ ;DELnv FOR EP TO FINIStl INSTRICTION. 


on'HJ 


=6593 




ORL P2> #8100^08 i SEIZE CONTROL OF MEM fiRRRS'. 




=6594 








=6595 




SIZECHK 


BBWt 


=6598+ 


SIZE 


SET 11 




=6599+ 








=6688+ 






=6689 








=6618 








=6611 




CODEBLK 16 


VJ~Jff 


=6651+ 




ORG 858 




=6655 


;OVSHfiP OVERLW SWOP. 




=6656 




SHtFS BLOCK OF DRIflBS'TES (USER'S PROMW) BETtCEN RWt « EP PM. 




=6657 




• MOV R0,#OVBIF+OVSIZE 




=6658 




m RLIOVSIZE 




=6659 




MOV P,, 1818888888 




=6668 




aiTL P2.fl 




=6661 


OVSW; 


DEC R0 




=6662 




DEC Rl 




=6663 




MOVX iimi 




=6664 




XCK R.eR8 




=6665 




MOVX »?Lfi 


8366 F9 


=6666 




m fl,Rl 


8367 9661 


=€667 




JN2 OVSWl 


ms 83 


=6668 




RET 




=6669 




SIZECHK 


8810 


=6672+ 


SIZE 


SET 16 
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LOC OOJ 



LINE SOURCE STfiTEftNT 



==66734; 
=66G3 ; 

=6684 COCBLK 14 

dm =6724+ ORG 874 
=6728 iWim OVERLfiS' im. 

=6725 ; fms H.OCK OF DflTf«!VTE5 (RSSEWILED SOURCE) FROM PG3 70 EP PM. 

=6738 ; TOP OF DfiTfi BLOCK LOflDED m BLOCK LEWTH DETERdlNLD BV R8 fW Rl. 



CnCQ PCM 7 


=ofil UYLUw. 


MOV 


Ri,tOVSI2E 


036C 2348 


=6732 


MOV 




836E 3fl 


=6733 


OUTL 




836F 08 


=6734 m.01: 




R8 


8370 C9 


=6735 


DEC 


Rl 


0371 F8 


=6736 


MOV 


fi.R8 


8372 E3 


=6737 


H0VP3 


a?fi 


0373 91 


=6738 


MOVX 




8374 F9 


=6735 


MOV 


fuRl 


8375 9G6F 


=6740 


m 


MlOl 


0377 83 


=6741 


RET 






=6742 


SIZECHK 


eesE 


=6745+ SIZE 


SET 


14 



=6746+; 

=6747+;***w**=m**M*M*=i***^*M!****t#M!*^^ 
=6756 $EJECT 




'[■jghted © Intel Corporation 1976. 



ff 



LOC OBJ 



LIM: SWJRCE STRTETEMT 



8378 



8378 
0378 

8378 1403 
837fl 00 

037B 

037B 1409 
037l> 00 
037E 00 

037F 

037F 1489 
0381 00 
8382 88 

0383 08 

0384 80 

0385 m 

0386 80 
8387 88 
83% 88 
0389 80 
038R 08 
0388 08 

03a: 

838C 0409 



8016 



OV0- 



=6757 
=6750 
=6759 
=6768 
=€761 
=6762 
=6763 
=6764 
=6765 
=6766 
=67714 
=6775 
=6776 
=6777 
=6778 
=6779 
=6780 
=6781 
=6782 
=6783 OV®fiS 
=6784 ORG 
=6785 
=6786 
=6787 i 
=6788 ORG 
=6789 
=6790 
=6791 
=6792 i 
=6793 m 
=6794 
=6795 
=6796 
=6797 
=6798 
=6799 
=6800 
=6881 
=6802 
=6883 
=6804 
=6885 
=6806 i 
=6807 ORG 



IHE REST OF THIS MMl CONTfllNS T^a; MINHWJITC«S WICH OVERLW 
m EMllftTIM PROCESSOR PROGRWI RWI 10 GIVE ItC 

mm PROCESSOR access io inter!*! registers mmoh m ep. 



DflTflBLK 22 
ORG 888 

ovtRLflv 10 mm ep execution m to locrtioh w9h. 

LOCATION 08SH REflDCD WITH TOP-OF-STflCK = RETIRN f«)DRESS+2 
DUE TO FORCED "CflLL" DURIfC WHICH PC HAS INCREWiNTED. 
LOCS 883H A 807H CALL im\ TO SIMULATE SHfE CONDITION 
IF BREPK ams DURING imLT?KUPT CStlt. 

SOURCE CtOE FOR HINI-POJITOR OVERLfftH) OVER LOW ORDER PROGRfW m. 

ECU $ 

OVtJBftS 
CflLL 809H 
NOP 

0V8eflS+e83H 
CflLL 88^1 

WP 

OV0mS+007H 

CfiLL 009H 

NCF 

HCP 

NOP 

NOP 

NOP 

HHP 

m> 

NOT 
NOP 
NOP 
N(y 



OV08flS4014H 
JI^ 003H 

=6889 ; 
=6810 

=68134 SIZE 
=6814+; 

=6824 $EJECT 



SIl-ECHK 
SET 22 
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LOC OBJ 



LIVE 



SOIkCE STflTEfCNT 



038E 



83a: 



0V3- 



=6825 
=6830+ 
=6834 
=6835 
=6836 
=6837 
=6838 
=6839 
=6840 0V3BflS 
=6841 ORG 



DflTflBLK 22 
m 910 

OVCRLflS' TO SflVt STATUS DATA (flER BREAK. 

flCC. TIMER/COUNTER. PSH (WITH Fl). * W»l LOC 8 PASSED SEQUENl IfiLLV 
TO MP. 

SmCE Zm FOR MINHIONITOR OVERLft-ED OVER LOM ORDER PROGRflM RAM. 

EQU $ 
ffiOBflS 



038E dm 


=6842 


JtIP 




0398 88 


=6843 


NOP 






=6844 ; 






0331 


=6845 ORG 


OV3BfiS+803H 


0391 83 


=6846 


RET 




0392 00 


=6847 


m 




9393 80 


=6848 


NOP 




0334 80 


=6849 








=6850 ; 






8395 


=6851 ORG 


0V38flS+887K 


0395 83 


=6852 


RET 




03% 00 


=6853 








=6854 ; 






8397 


=6855 ORG 


OV3E3aS+^ 


8397 90 


=6«56 


now 


0R0,fi 


0398 42 


=6857 


m 


fl.T 


0399 90 


=6858 


novx 




839fl C7 


=6859 


MOV 


fl;PSH 


8396 7611 


=6860 


JFl 


0V3B1 


8390 53F7 


=6861 


fWL 


a #111101118 


0311 


=6862 0V3B1 


EQU 


$- (L0t4 0V3BflS) 


839F 90 


=6863 


MOVX 


0R8,fi 


83fl0 C5 


=6^ 


sa 


RB0 


03ftl F8 


=6865 


MOV 


fl,R0 


03ft2 0403 


=6866 


JMP 


089H 




=6867 ; 








=6863 


SIZEOK 


0016 


=687H- SIZE 


SET 


22 



=6872+J 

=6873+i****<«Mi*«**M:*t:<u|t*»**ittW-.W*^ 

=6882 REJECT 



.JflLlilCllliiM. 
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LOC OBJ 



LINt 



SOURCE STflTDENT 



=6883 
=6888+ 
=6892 ; 



e3R4 

03m e40R 
e~M 08 

03fi7 
03fl7 83 
03fl8 00 
03H9 00 
dm 00 

03Fe 
03fl8 83 
03RC 00 

dm 

03f» 50 

dm &» 

03ftF flS 
0388 88 
0381 F2i3 

0363 28 

0364 m 
0385 0409 

0313 

036/ F0 
0388 0409 



0016 



DflTflBLK 22 
ORG 932 

OVERLAY 1 10 GIVE MP ACCESS TO Ef' RAH LOGS. 01H-7FH. 
SOURCE CODE FOR PtlHl-rtONITOR OVERLflVED OVER LOW ORDER PROGRffl RAM. 



OVlBnS+003H 

RET 

NOP 

NOP 

NOP 

OV1BAS+0O7H 

RET 

HOP 

OV11«S+009H 

novx m.n 



=6893 ;0V1- 
=6894 
=6895 

=6896 OVIBRS EQU 
=6897 i 

=6898 JMP OVIBI 

=6899 NOP 
=6900 i 
=6901 ORG 
=6902 
=6903 
=6904 
=6905 

=6907 (KG 
=6908 

=cm 

=6910 i 
=6911 ORG 
=6912 
=6913 i 

=6914 OVlBl EOJ t- OVlBflS 
=6915 i 

=6916 IWVX A.0R0 

=6917 MOV R0,fl 

=6918 fWVX f\,m 

=6919 JB7 0V1B2 

=6920 XCH A.Re 

=6921 MOV iR0.R 

=6922 Jiff 00SH 

=6923 i 
=6924 0V1EI2 
=6925 > 
=6926 
=6927 
=6928 i 

=6929 S1ZECH( 
=6932+ SIZE SET 22 
=6933+; 

=6943 REJECT 



EQU 

MOV 
JMP 



$-LOH OVlBflS 

f\.m 

0091^ 
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LK OOJ 



LINE SOURCE STflTEItNT 



8^ 



e3£» 

dm 6488 
838C 80 

8^ 

83ee ae 

03BF 
8];C8 88 

83C1 
e3Cl BS 
83C2 88 

H'SCl 
83C3 98 

83C4 88 

8305 m 

8306 38 
93C7 D7 
83C8 85 
e3C9 K 
e3Cfl 7213 

83CC ns 

8313 

83CD 38 
83CE 62 
e3CF 80 
e3D8 33 

6817 



0V2- 



=€944 
=6949+ 
=6953 
=6954 
=6955 
=6956 
=6957 OV^ 
=6958 ORG 
=6959 
=6968 
=6961 , 
=6962 ORG 
=6963 
=6964 
=6965 

=6967 ; 
=6968 m 
=6969 
=6978 
=6971 ; 
=6972 ORG 
=6973 



DflTRBLK 
(KG 



354 



OVERLfiV TO RESTOfS EP STRTUS SflVED (M BRE«< m RtaiC USER'S PROGRffll. 
SOURCE CODE FOR MINI-MONITOR O'.CRLfiS'ED OVER LOW (KDtR PROGRRN KM 



EQU 
0V2BfC 
JPIP 
NOP 



2m 



0V2BfiS+883H 

RET 

NOP 

NOP 

NOP 

OV2BflS+e07H 

RET 

HOF 

0V2Bffi;4889H 
HOVX 



=6974 ; 
=6975 
=6976 
=6977 
=6978 
=6979 
=6988 
=6981 
=6382 
=6983 ; 
=6984 O-v^Bl 
=6985 ; 
=6986 
=6987 

=em 

=6989 
=69^ 

=6^3+ SIZE 
=6394+; 

=6995+j *****^*M*«i*(t«:#*#*j|:****#^^ 

=7804 REJECT 



NOVX 
MOV 
MOVX 
MOV 

aR 

CPL 
JB3 
CLR 

EQU 

MOVX 
NOV 
MOVX 
RETT? 
SI2ECIK 
SET 23 



R,@R8 
R8,fl 
fi,m 
{■•SU,f\ 
Fl 
Fl 

0V281 
Fl 

$-L0H 0V2W)S 

R,§R8 
Lfl 
R.9R8 



All mnemonics copyrighted © Intel Corporation 1976. 



70 



LOC OBJ 



LINE SSmX. STRTEMENT 













U^)tcLK 11 






ORG 37f 


Ck~>t\A OQC^ 






VSVS OTi 


■70C4 


IN H) r2 




7052 


rH. fVjlivHUI U0H> 


vSut rcVy 




JOf $+i 


BiOS 83 


7054 


RLT 




7955 


SEL MBl 


OiWi tWft) 


7856 


JMP 880H 




7857 


5IZE(M 




7068+ SIZE 


SET 11 




7061+j 










7071 ; 






7072 


COOEBLK 13 




7112+ 


ORG 988 


031X, 28432931 


7116 


M5 '<C)1979 INTa' 


e3E9 35373928 






03E4 434E5445 






03E8 C 








7117 


SIZECHK 




7120+ SIZE 


SET 13 




7121t; 







7131 ; 












7132 ; 












7133 


RSai?CE 








0100 


7135•^ 


PGSIZE 


SET 




BVTES USED CW >m 




7136+ 


PGSIZE 


SET 


ORGPG1-100H 


BVTES USED m PFK£ 1 


0168 


7137+ 


PGSI2E 


SET 




BSTES USED W PftGE 2 


08E9 


7138+ 


PGSIZE 


SET 


ORGI'G3-300H 


BVTES USED ON PflSI 3 


00FD 


7139+ 


PGSIZE 


SEl 


0RGPG4-4^I 


BYTES USED »J Pflffi 4 


00F> 


7140+ 


PGSIZE 


SET 




BVTES USED t« PfWE 5 


00FF 


7141+ 


PGSIZE 


SET 




BVTES USED ON Pl^ 6 


08FD 


7142+ 

7143+«:jtCT 


PGSIZE 


SET 


ORGFG7-70a^ 


BS7ES USED ON P(%E 7 
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UK 08J 



LIfC STflTENENT 



7146 ; 

7147 ; FILL ALL UNUSED f€MORS' LOCftflOMS MIIH NOP OPCODES 

7148 ; 

7143 i 

7158 i 
7151 fGEH 
7158 i 

01FO 7168 ORG ORGPGl 

7iei REPT (280H - ORtTGl) 

7162 DB 8 

7163 EWW 
91FD 80 7164+ DB 8 
81FE 80 7165+ DB 8 
01FF 88 7166+ DB 8 

7168 i 
7175 ; 

83E9 7177 m 0RQPG3 

7178 REPT <4eW - 0RGPG3) 

7179 
7iaii 

03E9 88 7181+ 
83Cfl 88 7182+ 
93EB 88 7183+ 
83EC 88 7184+ 
03ED 90 7185+ 
83EE 80 7186+ 
83EF 00 7187+ 
83Fe 88 7183-) 
93F1 88 7189+ 
83F2 80 7mi 
03r3 m 7191+ 
03r4 80 7192+ 
03F5 88 7193+ 
83F6 88 7194+ 
83F7 88 71S5+ 
93Fa 98 71S6+ 
e3F9 08 7197+ 
03Ffl 88 7198+ 
83FB 88 7199+ 
83FC 88 7288+ 
83FD W 7201+ 
93FE 88 7202+ 
82FF 88 7283+ 
7205 ; 

84n) 7287 ma 0R£PG4 

7298 REPT <58eH - (SmA> 

7209 DB 8 

7218 ENDM 
94FD 80 7211+ DB 9 

84FE 88 7212+ DB 8 

04FF 08 7213+ DB 8 

7215 ; 

85F 7217 m oms 

7218 REPT (60»l - mm) 



DB 


8 


Em 




DD 





DB 


8 


DB 


8 


DB 


8 


DB 


9 


DB 


8 


DB 





DB 


8 


DB 


8 


DB 


8 


DB 


8 


DB 


9 


DB 


8 


DB 


8 


DB 





DB 


8 


DC 


8 




8 


D6 


8 


DB 


8 


DC 





DB 





DB 


8 
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LOC OBJ LINE SOURCE STflTEtCNT 





7213 


DC 




7220 


EfOn 


05FF 80 


7221+ 


DB 




7223 ; 




eerr 


7225 


ORG 0RGPG6 




7226 


REPT (700K - <WP%) 




7227 


DB 




7228 


EVSM 




7229* 


DB 




7231 ; 




07FD 


7233 


ORG 




7234 


KEPI (.em\ - ORGPG?) 




7235 


DB 




7236 


ENOM 


07FD W 


7237+ 


K! 


07rE 00 


7238+ 


DB 


07FF 00 


7239+ 


DB 




7241 ; 






7242 iE.JECT 
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Loc ay 



Lire 



SOURCE £TfiTEl€NT 



7242 



END 



USER- S^-MBOLS 

?n 

?B8R€ 6967 
?B1R7 8868 
?CONST m2 
?EPPCH W02 
TFORIW 
7HREGC 6862 
'!*EVLO «)62 
?NCOLS mi 
?ailSl «883 
?REGC 9862 
?STffl?T 
flSfflt tW2E 
mm 3234 
CGOPflT 8476 
CHf«0 85BD 
CIN 6649 
CNTTBL 64fli 
COHGOR 8461 
DeUWK 05F5 
DECSHl e2rF 
IX» dl5D 
DPfJBI 815F 
DSPHI eiffi 

ENDFIL 8596 
EPFET 8767 
EPtSET 8818 
EPSSTP M84 
Dm. 827B 
FD(jriP2 eC28 
HBD2 84D5 
HFWWE 8bfl7 
HREGE ee2E 
IMPfiWL 98C7 
JTOGO 8228 
KBOPOL 87flF 
KLV-GO 6ei£ 
KEVREG 981B 
LFtBRl 86C1 
LFETCH MFC 
LSI INT 8ri4 
moo 8824 
MfilNCl 8875 
MEMLO 8834 
MRL M2E 
NEXTPL e83ft 
NIMCON 8838 
OimSi 8388 
OUTUTL 8188 
0V3BfiS 838E 
reRROR 81^ 



?flSWE 8882 
8888 

msx. <m2. 
?ajRDi ^1 

?EPPa 8082 
?F0R«5 881E 
THREO) mz 
?LflSTK ^1 
?NEG1 9883 
?PLUS3 9883 
?ROTCN M81 
?STRT« 8982 
fiSCERR 81C9 
BLFCNT 8841 
CG05S 8488 
OMERR 82E1 
fXSm KDB 
CNTTRfl 04(W 
COKSR 8220 
WPW 8144 
DECSIffi 82F4 
DINTRG 8169 
mC 8151 
DSPLO 8194 
aSIFl 8807 
ENDREC 8641 
EPPflSS 87D8 
EPRUN 8498 
EPSTEl e7DF 
EKPIQ 8201 
FDUI1P3 8636 
84C9 
\fl\£0 8572 
f«E(y 882r 
imm 88C8 
JTOLST 821/1 
KaRB 88«: 
KEM-OC 883C 
KEVREL 8814 
LFEH* 86B1 
LFILL 82E9 
LSTORE 8788 
mODC «)25 
miK) 8893 

MRLC W3i 

NI8I3 81C2 

miOC 9768 

0RGPG3 83E9 

0V8BflS 8378 

OVeUF 8e4E 

PGSIZE 9eFD 



?B 8882 
?B1PNT 8887 
?BINOP m22 
TDEBW; ^3 
7EPPSH 8802 

?H mz 

THjaiGE M02 
?U)fiTR m» 
7NEXTP 8882 
?R1 8808 
TROTPfl 8081 
7TVPE 8082 

B mi 

Ertf LEN 8810 
CGOTRfl 8480 
CHKSUn 8885 
CLEflR ffiFl 
COl 85C5 
COMSIZ mi 
DBRK 8815 
DELffi' 84F2 
DLST 814E 
DRa 0154 
DSPJtt 8192 
ELSIF2 0^ 
EOFKEC 05flE 
EPPQII 8825 
EPRIHI 948fl 
EPSTE2 07F1 
EXffB 028fi 
FWI1P4 0648 
HBITHI 8827 
f«£CIN 8297 
imJEH 8288 
IfffWi' e8EC 
JTWIOD 020^ 
KEV 8883 
KEVLST 981C 
KEVTRfi 8819 
LFEDH K98 
LFILLl 82F3 
LSTPfl 070: 

miN dm 

miNDl 8^7 
HINC 8820 
MRR ^ 
NIBIN 01B8 
OPTflEtl 033F 
0RGPG4 04FD 
OVIBI 2m 
OVLORD 836fi 
PINPUT 000B 



?MPNT 0808 
?B1R2 0003 
7BIT50 8803 
?DSPTI 8802 

7GPR0 me. 
?i€riH mz 

?lfEGF 0002 
'>LtNGT miO 
?f«EPT 0802 
TRffll 8002 
TRSflVE 8000 
mm 002fl 
BCt»E 8036 
BVTEU mi 
CGOUB 8476 
CI8 8640 

Qjm dm 

C02 95CB 
CTflB 8823 
DCB 8131 
mm. 94F5 
mX) 8146 
DRM 8163 
DSPMID 8198 
EHWI 8833 
EPfCC 8828 
EFfaO 8824 
EPRUN2 8499 
EPSTEP 87DB 
EXfBW 8293 
FDllf5 0632 
mmo 8026 
^CO 06% 

msm 81F2 

INVflLS 0380 
JTOREC 8211 
KEVaR 8017 
KLS-HOO 001F 
KOKES 081D 
LFEINT 06flS 
LPGSa 94E1 
LSTR0 072F 
I1RIN2 8033 
tm. 0826 
MMLCH 836F 
rRRC 8030 
NIBIN2 Idm 
0PTf»2 0346 
0RGPQ5 ^F 
0V1B2 8213 
OVSIZE m.7 

ausi 0001 



?^ 9003 
?B1R3 8004 
7BUFCN mS. 
?OSPTM 0W8 
7EFTIM 8802 
?HBITL m2 
7ITMP 9080 
TtCMHl 0002 
TNlflCO 0^2 

?Rfi8 ma 
TSEm mi 

?VERSN 8002 
eiTSO 000B 
ECtlEIN ^0 

iMm mx> 

CU ^1 
CTDINT mf\ 
C03 05CF 
CUROIG 0^ 
DWm 8167 
DERRO? 8131 
mm 816B 
DRUN 813E 
DSPTIM 0828 
BfLO 8032 
nm. 034F 
EFPSH 8821 
EPRUN3 8495 
E^■STOR 07C3 
t>MI5 8275 
FimP 0042 
mm 82b'9 
^EGR 802f; 
INCH 81F4 
ITfP dm 
JTCSJEL 0216 
KEYDM 8816 

KEVHX1 mz 

K5ETB 888B 
LFEPM 0684 
LSTKd 8746 
LSTREG 0726 
miNfl ^2 

m.ooK. mi 

fKCH M29 

Ni^ 0:^ 

0PTflB3 0349 
ORSW 06F 

mm 03fM 

OVSHl 8361 
PLUS3 0003 



?B0k3 m4 
7B1R4 0005 
?BIFLE mi 
7&eHl 0802 
?F(m 0016 
?HL«W 0083 

mm m£ 
?imo mz 
70PTI0 mz 
mi 0801 

7SIZE 080E 
7XPC0D 08«» 
BRKEND 824D 
ENTEO 81D8 
amW 81CD 
C12 ^9 
CtffttfiS 05E2 

cotBL me 
wiTFW. mc 

DD«CW 0161 
DFILL 014B 
DOrC 02E0 
DSB 0157 
DSPTMP 00^ 
ENBIiSC 8882 
EPCNT 8441 
EPR0 8023 
EPRUN4 8482 
EPTIMR 8822 
EXf«IN 024F 
GOTBL 8471 
t€XflSC 01E6 
m.GB 09^ 
INCm 01FC 
JH»£S 0226 
KBDESf 9836 
KEStND 8813 
KD-PflT 0015 
UKTKV 8804 
LFER8 06f6 
L5rBR2 8748 
LSTTH. 8786 
mm 8969 
MDEC 9020 

mm &m 
ma 8828 
No^ ma 

tfTION 0039 
0RGPG7 07FD 
CIV2B1 8313 
OVSHFT 035fl 
mil 0117 



7BW4 0005 
781R5 0006 
TCfWRN 0003 
7EmL0 0002 
'if owe 0018 

:i«EGfl mz 
0000 

?MIM)X 8075 
TOVOF 8003 
TRCCLfl 0002 
ysmil 0002 
72ER0 8003 
BRKERR 04«; 
CGO 9468 
CHflRLF mg\ 
CI3 0662 
CflPRET 85F0 
CmCBR 0228 
WTO 962C 
DmCE 0088 
m 9149 
DPfl 8172 
DSGNON 9137 
DSS 0161" 

(mm dm 

EPCONl 041f 
EPREL 07f4 
EPRWC 0483 
ERR0R2 01B6 
EimSH 0088 
K 8045 
^OB^f 0065 
l*EGC 8820 
INIT 8088 
JffrTBL 0286 
mil 86C6 
KE't'FIL 8818 
KES-Pfl 801fl 
LDflTR 

LFEREG 869C 
LSTK5K 873D 
N0 9010 

mm 0020 

PBRL 8827 
NCOLS 0W4 
NOVflLS mi 
CMiPG0 0188 
(MCLR 8102 
0V2BfiS »m 
PBRK 8819 
PRNT2 8188 



':^1R6 8097 
7CHKSU 8880 
TEPflCC 8082 

?FORto ms\ 

7HREGB 0002 
7KESR 0^ 

Trmz mi 

70VSIZ 0803 
7RECTV M82 
TSMfiLO 8002 
ffTTCH 8678 
Sm-ll 022 
C&m 8470 

cmm 8808 

014 8665 
CNIRLZ 881fi 
OOMFIL 92E5 
DflTOl 862 
DECLfft 0003 
0(JHTS 80EF 

mm: eies 

OSPflCC KD3 
OTR 8175 
EfOFI 859E 
EPCCWT 8415 
t?RET 04C7 
EPRUN6 84en 
D<m 8258 
FDUMPl 8617 
mi 04D7 
«:XNIB 01EF 
l«£GD 

INI TIP mi 
JTOFIL 0222 
mm 86C2 
KEVFLG 8086 
KEV-REC 8018 
LDDVTE 8582 
LFETBL 867E 
LbTDM 0721 
Hi 9029 
miNBl 9^ 
teiHI 9835 
HPUSa 0848 
NtGl FFKF 
WSPTS 883D 
ORGPGl 01FD 
OUTMSG 8184 
0V3L1 0311 
PDIGIT 898E 
PSEGt-II 8880 
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P!£GLO eeeC RDEUft- mif RECDON 82CC RECTVP 8842 kEGC 9944 RECKG 8885 fSRROR 9198 RINI 9811 

ROTCNT 8883 ROlPflT 0882 RSOUK; 8812 SCfiN3 877C SCflNS 87^ SCflNS 8790 SEGflfiP ^ SING 981fi 

SIZE 008D SIZECK 8911 SMHHI 9931 SItfLO mm STRCOI 9810 STRGOC 882C STRftM 8826 STRTfP 8848 

STRUTL 8819 STSflVE 8588 TCRLFO 81D2 TIINT e74E IIRETI 87ft8 (OFPOL 87flC TIVOUT 8848 IS-PE 9837 

UPOflDl 817C IFDflDR 0178 VERSNO 8929 HBRtC 8816 M)ISF 96D8 HDISPl 86EE XPCOOE 9997 )ff>rt5T 8301 
ZERO 8998 



flssDBLv coffUTE. NO ^fms 
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ISIS-II RSSEMBLER SSTCOL CROSS REfEROCE, VZ 1 PflGE 1 



?n lesi 


1614 


1629 


1637 


1650 


1658 


1721 


1787 


1886 


1818 


1977 


1385 


1999 


2177 


23^ 


2444 


2546 


2586 


2719 


27^ 


2796 


2843 


2857 


2865 


2898 


2910 


2928 


2943 


2958 


29?3 


3007 


3068 


3896 


3287 


3215 


3226 


3234 


3245 


3253 


3264 


3272 


3288 


3302 


3310 


3323 


3331 


3350 


3358 


3434 


3442 


3453 


3461 


3472 


3480 


3491 


3499 


3515 


3562 


3583 


3637 


3958 


3966 


3986 


4081 


4016 


4078 


4393 


4481 


4592 


4764 


47^ 


4803 


4813 


4841 


4859 


4875 


4962 




5(»1 


5017 


5042 


5095 


5167 


51^ 


51% 


5348 


5360 


5374 


5386 


5456 


5464 


5546 


5580 


5592 


5688 


5692 




5712 


5726 


5887 


5956 


6060 


6068 


6883 


6157 


6228 


6304 












TfCflVE 12351 


5460 


5466 


5722 


5728 
























?B 1289t 


4413 


4413 


4413 


4419 


4459 


4469 


4569 


4579 
















7D0PNT 117i 


746 


754* 


7G 


7711 


780 


788i 


797 


805* 


814 


822* 


831 


839* 








?EI0R2 118* 


754 






























?e8R3 llli 


771 






























?B8R4 112t 


788 






























?B«5 il3t 


085 






























?BeR6 114* 


822 






























?68R7 1151 


839 






























7B1PNT 1261 


859 


867i 


888 


888* 


^1 


589# 


922 


930* 


943 


951# 












?B1R2 119i 


867 






























?B1R3 129# 
































?B1R4 121i 


909 






























?B1R5 1221 


930 






























?B1R6 123t 


951 






























?B1R7 124» 
































7DC0DE 1163* 


1561 


1561 


1561 


1567 


1610 


1616 


2390 


















7CIN0P 415* 


1817 


2387 


2439 


2909 


3632 


5179 


5359 


5385 
















7BITS0 42171 


4411 






























7BUFCN 1262t 


3438 


3444 


3511 


3517 


3532 


3542 


3962 


3968 


3982 


3988 


4044 


4054 








7BUFLE 64S# 
































TCHflRN 585# 


5876 






























?CHKSU 791» 


3426 


3426 


3426 


3558 


3564 


3571 


3571 


3858 


3to6 


TOCO 

3858 


4066 










7C0NST 184i 


585 


586 


5^ 


594 


601 


602 


606 


610 


617 


618 


622 


626 


633 


n't A 


oio 


642 


649 


650 


654 


658 


671 


672 


676 


688 


686 


687 


691 


69b 


701 




rl» 


719 


716 


71? 


721 


725 


4217 


4218 


4222 


4226 
















?CUH)I 912# 
































?{>EBNC 617i 
































TOSPTI IBiFi 


3092 


3898 




























70SPT11 808# 
































?B1tt4I 11361 


5388 






























?tHnLO 1127i 


5362 






























?EPfCC 965* 


2969 


2975 


3211 


3217 
























TtPPCH 1818# 


2761 


2777 


2912 


3354 


3360 






















TEPPCL 1001t 


2734 


2750 


2^ 


2814 


2819 


332? 


sJls 


















7EPPSH 9741 


2792 


27^ 


2839 


2845 


2894 


2900 


S39 


^5 


3249 


3255 


3284 










?EPR0 992t 


2924 


2930 


3268 


3274 


4855 


4861 


5060 


5082 
















?EPTlf1 9831 


2954 


2960 


3230 


3236 
























?F0RM1 295i 


1615 


1634 


1655 


1688 


1695 


1722 


1745 


1?8C 


1^7 


1819 


1982 


1^000 


*\tAA "> 

2013 


*ul "70 




2441 


2445 


2547 


2587 


2720 


2735 


2742 


2762 


2769 


2793 


2811 


2818 


cCflA 


1^862 


20f / 




2911 


2929 


^4 


2959 


2974 


3808 


3K9 


3897 


3212 


3231 


3250 


3269 


3289 


330f 


ii28 




3439 


3458 


3477 


3496 


3516 


3531 


3563 


3584 


3634 


3638 


3887 


3814 


3834 


3841 




398 (' 


4682 


4017 


4043 


4071 


4263 


4270 


4290 


AZil 


4322 


4398 


4439 


4458 


4550 


4568 


459i 


4645 


4652 


4765 


4789 


4^ 


4820 


4842 


4860 


4876 


4963 


4^7 


5002 


5018 


5043 


5061 


5068 


node 

D096 


bl68 


5181 


5137 


534S 


5361 


5375 


5387 


5461 


5584 


5547 


5581 


5597 


5616 


5623 


5693 


5709 


5727 


5888 


5957 


5971 


6065 


&m 


6158 


6229 


6305 
















?FORfE 313# 


1638 


1659 


1692 


1782 


1986 


2739 


2749 


2766 


2776 


2797 


2815 


2825 


2866 


3216 


3235 


3254 


3273 


3311 


3332 


3359 


3443 


3462 


3481 


3588 


3811 


3821 


3838 


3848 


3967 


4267 


4277 


Am 


4384 


4402 


4649 


4659 


5065 


5081 


5465 


5601 


5620 


5636 


5713 


6069 








TFORfG 3391 


1755 


2823 


2452 


2887 


3541 


3651 


4053 


4332 


4449 


4468 


4560 


4578 


5528 


5981 
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Tf fXm 356# 



7F0RN5 388# 


1568 


1576 


1611 


1630 


1651 


1684 


1718 


1768 


1784 


1893 


1978 


19% 


2174 


2258 


2331 


2466 


2484 


2543 


2583 


2716 


2731 


2758 


2789 


2887 


2846 


2^ 


2895 


2925 


2948 


2955 


2978 


3884 


3865 


3893 


3298 


3227 


3246 


3265 


3285 


3383 


3324 


3351 


3425 


3435 


3454 


3473 


3492 


jS12 


3559 


3588 


3883 


3830 


3857 


3959 


3983 


3998 


4913 


4667 


4259 


4286 


4394 


4412 


4589 


4641 


4761 


4785 


4898 


4816 


4838 


4856 


4872 


4959 


4983 


4998 


5614 


5839 


5657 


M92 


5164 


5193 


5345 


5371 


5457 


5543 


5577 


5593 


5612 


5657 


5675 


5689 


5705 


5723 


5884 


5877 


5953 


6861 


6888 


6154 


6225 


6381 
























?H 1238t 


4262 


4278 


4323 


4333 
























7HBITH 1028i 


4258 


4266 


4271 


























7HBITL iei9# 


4285 


4293 


4298 


























?HEXBU 13241 
































THREGft 1855i 
































TIfiEGB 1864* 
































7HRCGC 18>'3t 
































TKREGD 10821 
































?HREGE 1891# 
































?HREtf 1188# 
































?ITMP ?74i 


1687 


1783 


1718 


1718 


1717 


1723 


1738 


1730 
















TKBDCU 12681 


2332 


2332 


2332 


2338 


5615 


5637 


5803 




6153 


6159 












?KEV 757% 


2582 


2588 


2595 


2595 
























7KEVFL 933# 
































TKBIO 1217t 


5542 


5548 


5658 


^ 


5658 


5664 




















TLflSTK 8911 


5611 


5619 


5624 


5631 


5631 


5676 


5676 


5676 
















TLDflTfl 748# 


2818 


2826 


2833 


2833 


3633 


3639 


3646 


3646 


3652 


3658 


3658 


4644 


4668 


4667 


4667 


5956 


5064 


5869 


5076 


5676 
























?L£NGT 1333i 


1388 


1399i 


1442 


1527i 


1866 


1876# 


1936 


1946# 


2146 


2156* 


2223 


2233* 


2289 


2299* 


2356 


23661 


2507 


25171 


2640 


2658* 


2667 


26781 


3137 


31471 


3383 


3398* 


3686 


3616* 


3674 


3684* 


3723 


3734* 


3758 


3778* 


3909 


3920i 


4695 


41051 


4138 


41401 


4169 


4179* 


4206 


4233* 


4348 


4359* 


4484 


44941 


4668 


4619i 


4684 


46941 


4713 


47231 


4966 


49161 


5127 


5137* 


5213 


5224* 


5253 


5263* 


5298 


538e# 


5482 


54131 


5758 


5760i 


5829 


5839* 


5898 


5988* 


6822 


6832* 


6180 


6110* 


6173 


6184* 


6248 


6258* 


6323 


63351 


6391 


64011 


6464 


64761 


6538 


6541* 


6681 


6612* 


6675 


66iS* 


6748 


6767* 


6616 


68261 


6874 


68841 


6935 


6£!45i 


6996 


78871 


7863 


7073* 


7123 














?fOm 1154i 


3866 


3822 


3997 


4883 
























7MEI1L0 1145# 


3833 


3849 


4812 


4018 


4648 


4648 


4653 


















?t1INDX 1561 


967 


971# 


971 


976 


9881 


988 




989* 


3S9 


994 


998* 


998 


1083 


1067* 


1807 


1812 


18161 


1816 


1821 


1025« 


1825 


1030 


1834# 


1834 


1039 


1043* 


1043 


1048 


1852* 


1852 


1057 


18611 


1861 


1866 


1878# 


1870 


1075 


1079# 


1879 


1884 


1888* 


1688 


1693 


1097* 


1897 


1102 


1186* 


1186 


1111 


11151 


1115 


1128 


1124i 


1124 


1129 


1133* 


1133 


1138 


1142* 


1142 


1147 


1151* 


1151 


1156 


11681 


1160 


1165 


1169t 


1169 


1174 


11781 


1178 


1183 


1187* 


1187 


1192 


1196* 


1196 


1281 


1285t 


1285 


1218 


12141 


1214 


1219 


12231 


1223 


1228 


1232* 


1232 


1237 


1241* 


1241 


1246 


1258* 


1258 


1255 


125S# 


1259 


1264 


12681 


1268 


1273 


1277* 


1277 


1282 


1286* 


1286 


1291 


1295* 


1295 


1388 


1384# 


1384 


1309 


i313i 


1313 


m7 


13211 


1321 


1325 


1329* 


1329 










'iHSflVE 158# 


587 


663 


619 


635 


651 


673 


688 


763 


718 


742 


759 


776 


793 


810 


827 


851 


872 


893 


914 


935 


967 


976 


985 


994 


1883 


1812 


1021 


1838 


1639 


1048 


1057 


1866 


1875 


1884 


1893 


1102 


1111 


1126 


im 


1138 


1147 


1156 


1165 


1174 


1183 


1192 


1281 


1218 


1219 


1228 


123? 


1246 


1255 


1264 


1273 


1282 


1291 


1388 


1309 


1317 


1325 


4219 




?MC0L5 681» 
































'?NEG1 716i 


2330 


5674 




























7NEXTP 11391 


2251 


2251 


2251 


2257 


5878 


5878 


5878 


5884 


5952 


5958 


5972 


5982 








?W£PT 12261 


5576 


5582 


5596 


5602 
























?NW1C0 11811 


1654 


1666 


2173 


2179 


2467 


2467 


2467 


2473 


2715 


2721 












?OPTIO 1198* 


1633 


1639 


1683 


1631 


1696 


1783 


1^89 


1882 


1888 














?OVBUF 13161 
































70VSI2 6331 
































?PLUS1 686# 


2465 






























7PLUS3 mi 


2249 
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?R1 99# 


4289 


4305 


4312 


4312 


























9C5 


966 


974 


975 


983 


934 


992 


993 


1001 


1082 


1010 


1011 


1019 


1020 


1028 


1829 


1037 


1038 


1046 


1047 


1K5 


1056 


1864 


1865 


1073 


1074 


1082 


1083 


1091 


1092 


1108 


1101 


1109 


1110 


1118 


1119 


1127 


1128 


1136 


1137 


1145 


1146 


1154 


1155 


1163 


1164 


1172 


1173 


1181 


1182 


1190 


1191 


1199 


1288 


1288 


1289 


1217 


1218 


1226 


1227 


1235 


1236 


1244 


1245 


1253 


1254 


1262 


1263 


1271 


1272 


1288 


1281 


1289 


1290 


1298 


1299 








?RB8 101i 


740 


741 


745 


757 


758 


762 


774 


775 


779 


791 


792 


796 


888 


809 


813 


825 


826 


830 




























?RB1 182i 


849 


850 


854 


858 


870 


871 


875 


879 


891 


092 


8% 


308 


912 


313 


917 


321 


933 


934 


938 


942 
























TRDEUl 1244i 


5688 


5694 


5708 


5714 


6864 


6878 


6079 


6085 
















?RECP.' 1271i 


3495 


3501 


3579 


3585 
























?REGC 1289» 


4397 


4403 


4440 


4450 


4551 


4561 


4588 


4594 
















7R0TCH 870t 
































?ROT?fl 843* 


5505 


5512 


5512 


5521 


5527 


5527 




















TRSflVE 144# 


591 


595 


607 


611 


623 


627 


639 


643 


655 


659 


677 


681 


632 


696 


707 


711 


722 


726 


746 


763 


7«» 


797 


814 


831 


855 


859 


876 


888 


897 


901 


918 


922 


939 


943 


4223 


4227 
























TSEGm 1308* 
































255# 


1383 


1437 


1861 


1931 


2141 


2218 


2284 


2351 


2502 


2635 


2662 


3132 


3378 


3601 


3669 


3718 


3753 


3984 


4898 


4125 


4164 


4281 


4343 


4479 


4683 


4679 


4708 


4901 


5122 


5288 


5248 


5293 


5397 


5745 


5824 


5893 


6017 


6095 


6168 


6243 


6318 


6386 


6459 


6525 


6596 


6670 


6743 


6811 


6869 


6930 


6991 


7058 


7118 






















?SMf1HI 1118i 


2485 


2485 


2485 


2491 


2757 


2765 


2770 


3457 


3463 


3802 


3810 


3815 


4784 


4798 


4982 


49t» 


5182 


5370 


5376 


























TSHfLO 11091 


2730 


2738 


2743 


2861 


2867 


2878 


2888 


3306 


3312 


3476 


3482 


3829 


383? 


3842 


4799 


4M5 


4815 


4821 


4837 


4843 


4871 


4877 


4997 


5^3 


5013 


5013 


5838 


5044 


'm. 


5097 


5192 


5198 


5344 


5350 


6224 


6230 


6388 


6386 




















?STnRT 1339t 


1383 


1383 


1391 


1405* 


1437 


1437 


1445 


15331 


1861 


1861 


1869 


1(^ 


1931 


1931 


1939 


1957i 


2141 


2141 


2149 


2162i 


2218 


2218 


2226 


2244« 


2284 


2284 


2292 


2310* 


2351 


2351 


2359 


2382# 


2502 


2582 


2510 


25331 


2635 


2635 


2643 


2656« 


2662 


2662 


2670 


2699* 


3132 


3132 


3148 


31731 


3378 


3378 


3386 


3414# 


3681 


3601 


3609 


36221 


3669 


3669 


3677 


36»* 


3718 


3?18 


3726 


37451 


3753 


3753 


3761 


3?96# 


im 


3904 


3912 


3951t 


4890 


4090 


4098 


4116* 


4125 


4125 


4133 


4151i 


4164 


4164 


4172 


41901 


4281 


4201 


4209 


4254# 


4343 


4343 


4351 


4385* 


4473 


4479 


4487 


4525i 


4603 


4683 


4611 


4635# 


4679 


4679 


4687 


4788# 


4708 


4708 


4716 


4754* 


4981 


4981 


4989 


49521 


5122 


5122 


5130 


5158# 


52% 


5288 


5216 


52351 


5248 


5248 


52K 


5273* 


5293 


5293 


5301 


5334i 


5397 


5397 


5485 


5449* 


5745 


5745 


5753 


5791i 


5824 


5824 


5832 


5865* 


5893 


5893 


5901 


5939i 


6017 


601? 


6025 


60531 


6095 


6095 


6103 


61461 


6168 


6168 


6176 


6228* 


6243 


6243 


6251 


62941 


6318 


6318 


6326 


63711 


6386 


6386 


6394 


6437i 


6459 


6459 


6467 


6512* 


6525 


6525 


6533 


6582* 


6596 


6596 


6684 


665i« 


6670 


6670 


6678 


6726« 


6743 


6743 


6751 


6773* 


6811 


6811 


6819 


6832* 


6869 


6869 


6877 


6890« 


6930 


6938 


6938 


6951i 


6931 


6391 


6999 


7048* 


7058 


7058 


7066 


7114# 


7118 


7118 


7126 


























TSTRTM 12531 


1981 




1995 


2081 


2014 


2024 




















?TVPE 11721 


1577 


1577 


1577 


1583 


1746 


1756 


1769 


1769 


1769 


1775 


1820 


2440 


2446 


2453 


2542 


2548 


3003 


3089 


3064 


3070 


4760 


4766 


4958 


4364 


5163 


5169 












'nJHm 459# 


1744 


2012 


2876 


3530 


4042 


4321 


4438 


445/ 


4549 


4567 


mi 


5970 








?VERSN 10461 
































?XPCOD 825i 
































?ZERO 671i 


1559 


1575 


1767 


2483 


3424 


3856 


5656 


















flFETCH 4704 


4759t 






























flSftVE 1239# 


5468 


5730 




























flSCERR 3704 


3711 


37151 




























B 12841 


4415 


4421 


4461 


4529 


4571 






















BCODE 1167# 


1563 


1565 


1598 


1618 


2332 






















BITSO 42381 


4422 






























BUmD 2462 


2580* 






























BRKERR im 


308Si 































iMaiiQiiiiiMiittiPiiiuiiii. 



BRKFIL 2433 24371 

BRKNXT 2453* 2439 

BUrCNT 12661 344C 3519 3534 3979 3998 4946 

BUFLEN 662# 1329 3875 

B\TEI1 3554 3628* 

BY1EIN 3432 3451 3479 3489 3525 3627t 

BVTEO 3995 4019 4025 4828 4639 4887 4154# 

CGO 2986 3992# 

CQONB 3819 38381 

CGOPflT 3822 3025« 

CGOSS 3821 3034# 

CGOTRfi 3823 3833i 

CGOUB 3828 3826* 

amCR 33931 4119 

CHflRIN 3417 3549 3699 3749# 

CHfiRLF 3394i 4121 

CHflRNO 598# 1313 1343 1378 5648 5871 5887 5998 

CHfiRO 3891 3896 3977 3988 4831 4837 4128 4122 43921 

CHKERR 3577 35981 

CHKSUM 8831 3428 3566 3573 3664 3665 3868 4874 4881 4155 4156 

Cie 45311 4531 4532 

CU 45331 4533 4534 4536 

CI2 4537t 4585 

CI3 4533 4542# 

CI4 4541 4545# 

CIN 3749 4529* 

CKSm 3551 3578# 

CLEnR 1974 58791 

CLRBFF 5341 C519 6528 

OOINT 1836 1842 1845 18551 

OfUflS 3871 4673 5343i 

ami 5395* 

CNTRLZ 3395i 3418 3429 3895 

CNHBL 3877 3«!8« 

CffTTRft 3883 3884 38911 

COl 4427i 4475 

C02 4427 44391 

C03 4429 44331 

CODEBL 199# 1398 1526 1945 2155 2232 2298 2365 2516 2649 2677 3146 3397 3615 3683 3733 

3769 3919 4184 4139 4178 4232 4358 4493 4618 4693 4722 4915 5136 5223 5262 5387 

5412 5759 5838 5987 6831 6189 6183 6257 6334 6488 6475 6548 6611 6684 7896 7872 

COICBR 2487 2432# 

COMFIL 1428 1432 2426 4639# 

(mOR 2429 2992« 

amm zm 2436# 

COHSIZ 1596 1899* 

CTflB 1557 183S# 

CURDIG 928i 5478 5484 5647 5648 

DflTfBL 244# 1332 1875 6766 6825 6883 6944 

DHTO 4929 4833# 

DflTOl 48341 4868 

mm. 2215 5872t 5874 

DBPNT 2036 28S5# 

ma. 1519* 1924 

bCB 2945 2106# 

mm. 2853 2122* 

DO«ei 2949 21161 
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DtBNCE 6381 

DECLflR 17e# 584 680 616 632 648 678 685 788 715 739 756 773 798 887 824 

848 869 898 911 932 964 973 982 991 1808 1889 1818 182? 1836 1945 1854 

1863 1872 1881 1898 1899 1188 1117 1126 1135 1144 1153 1162 1171 1188 1189 1198 

1287 1216 1225 1234 1243 1252 1261 1278 127S 1288 1297 4216 

DtCSm 5286 52911 

DECSHfi 2638 52S2# 

DELftV 3185 6859t 

DELffll 68771 6892 

DERROR 2833 2063t 

DFILL 2848 2896# 

DGO 2839 2894# 

OGPfiTS 5943 5996# 

DGR 2846 21881 

DINTRG 2851 21241 

DLSl 2841 2898# 

MIOO 2938 28921 

DNOBRK 2855 2129i 

DOME 3419 3595i 

OPft 2858 205» 

DPRH9( 2852 2128« 

DPRMEM 2848 2114# 

DREC 2842 2188# 

OREL 2043 2182# 

DRN 2858 2118* 

DRUN 2835 2e78i 

DS8 2844 2184* 

DSGNON 2834 2878# 

DSPflCC 2276 2279 2201 2328 2564 2566 5942# 

DSPHI 2268 2276i 

DSPLO 2275 2280i 

DSfUl 2273 22791 

OSPHID 22771 3375 

DSPTIM 10411 3188 

DSF1MP 828# 5948 5967 

DSS 2857 21331 

DTR 2859 21371 

am 2856 2131t 

BLSIFl 2186 2188 2282« 

ELSIF2 2284 2287 22131 

ENflHI 11481 5398 

ENflLO 11311 5364 

U&.VK 5291 3197 6381 

Oem 528# 3197 6388 

ENDFl 3888* 3893 

ENCf IL 3872 3JS4# 

ENWHC 4«;4# 

ESTREC 3^7 39811 

ETflCC 969# 2977 3219 3374 4884 5194 

tPDRK 1425 3183 6458 6456 6589# 

EPCNT 2921t 3187 3125 

EPCONl 2785 2C85« 

EPCONT 2728 27831 

EPFET 3319 3343 4852 62231 

EPPftSS 2937 2952 2967 2982 3285 3224 3243 3262 6237 6239 6248 6298 6314 6315 6378# 

EPPCHI 1814i 2779 2914 3362 3378 

EPpao leest 2752 2821 3335 




EPPSH 9?8t 2808 2847 2S«2 2!M7 225? 2292 

EPR8 9961 2S32 5276 4863 5884 

EPREL ]«42 6445 651Sf 

EPRET 3118 3122 3129t 

EPRSET 536# 1433 29S4 29% 644S 6453 

EPRUN 2424 2?12f 

EPRUNl 3e4€« 3851 

EFRUN2 3858 3862* 

EPRUN3 3849 38561 

EF-RUW 3828 3831 3839# 

EPRUN5 3057 3115i 

EPRUN6 3081 3082 3U9# 

EPSSTP 532# 

EPSTEl 6447t 6448 

EPSTE2 644? 6456* 

tPSTEP 2984 3194 3198 6382 6445t 

EPSTOR 2874 2928 3348 3369 5853 6297t 

EPTIW? 9871 2962 3238 

ERROR 74C 765 782 799 816 833 861 882 383 924 945 

ERR0R2 2324 2349# 

EXflfW 2541t 2616 

EXfim 2681 2618« 

EXffG 2619 2622# 

EXn«2 2624 2627i 

EXflW 2629 2632* 

EXaHS 2618 2€13i 

EXflHIN 2410 2540i 2626 2631 

EXPWN 555# 

rWJMPl 3S78 3996# 

F()UnP2 4826 4838* 

FDUMP3 4035 4038# 

n)(jnP4 4864 40^ 

FWJMP5 4034 40361 

FINDOP 1598* 1608 

GOTBL 3016 3019« 

H 1302# 42^ 4325 

HBW 4317 4319« 4319 

H8D2 4318# 4339 

42571 4433 4434 4535 453? 4538 

HBITHI 1032# 4273 

HBITLO 1023« 4380 

HDflTIN 3510# 3547 

HEXfiSC 4193i 43^ 

HEX8UF 1327i 3864 3875 3956 4833 

HEXNIB 4195 4198# 

HFDONE im 3894# 

HFILE0 2413 2421 38811 3878 

KRECIN 2416 3417t 3422 3592 

HRECO 3877 3884 3955* 

HREGfl 1059« 

HRE(S 1068i 

HREGC 1877t 

HREGD 10^ 

HRE(£ 18951 

HREGF 1104i 

mei 1855 23851 

irCSMR 1431 2625 3528 3873 4675 5230# 
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INCH 52391 










INCm 5241 


52461 








INIT 1409t 










INITLP 14181 


1423 








INPflW. 21871 


2138 








INPflDR 1835 


2178# 


2498 






INPKEY 1543 


1675 


1828 


1846 


21% 


INVflLS 13461 


1381 


1417 






ITNP 786# 


1557 


1590 


1595 


1597 


1832 


1833 


1837 






JKJRES 2488 


''429* 








JMTTBL 2385 


2399i 








JIOFIL 2402 


24261 








JTOGO 2481 


24244 








J I0L5T 2483 


2413# 








JTWOD 2408 


2418* 








JTtKEC 2484 


24121 








JTORa 2485 


2416* 








KH)eiF 1212t 


2334 


2340 


5639 


5811 


KBPU 5C01I 


5816 








KEtDIN 2658 


5799* 








KHm 3847 


3106 


6150* 






KCU® 1515* 


1908 








KEV 769i 


1544 


1593 


1740 


1843 


2659 


2783 


3116 


3120 




KEVCLR 1505* 


2323 


2628 






KEVDH 1^4* 


1923 


1926 






KPiW 1501# 


1545 


1844 


2206 


2347 


KESflL 14991 


1903 








KEVFLG 949i 


5533 


5671 


5682 




KEHtS] 1512# 


1902 








KEStX 12211 


5550 


5644 


5660 


5666 


KEVLST 15181 


1904 








KESTttS) 15131 


1^ 








KB-NXI 15081 


2203 


2G23 


2784 


3121 


KPiTflT 15031 


1929 








KES*PI1 1508# 


1923 


1926 






KEVREC 15061 


1985 








KEVREG 1509# 


1923 








KESm 1502f 


1906 








KEVTRfl 1507# 


1929 








KG0RE5 15111 


1989 








KSETB 1514# 


1907 








LfiSTKV 9871 


5555 


5556 


5626 


5633 


LDflTfl 752# 


1858 


2211 


2317 


2327 


3321 


3344 


3346 


3367 


3368 


4160 


4662 


4669 


\m 


5^ 


LDBVTE 38671 


3876 








LFEBRl 4837 


4899* 








LFEBRK 47M 


4781 


4890* 






LFEDH 4777 


4797 


4813 


4832* 




LFEINT 4779 


4878* 








LFEPM 4776 

L_l II I V 


4783* 








LFER0 4851 


4854* 








LFEREG 4778 


4S36* 








UE7BL 4773 


4776* 








LFETCH 2561 


3867 


4704* 







2345 2463 2588 2658* 3115 3119 

1625 1626 1646 1647 ITK 1712 1715 1725 1732 1761 1830 



6161 



2187 2202 2205 2322 2346 2460 2598 2597 2613 2622 2627 



2461 2618 3117 



5678 

2432 2436 2562 2565 2687 2614 2632 2828 2835 2919 

3526 35K! 3629 3641 3648 3660 3666 3715 3868 4154 415? 

^33 5871 5078 5186 5112 6^7 6454 
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LFILL 46721 467$ 

Lf ILLl 4674 4677i 

LPGSa 4832 4898 5033 5111 

LSTHd 5113 51161 

LSTBR2 5115 51171 

LSmK 4978 4979 51111 

LSTDH 4375 4995 5811 5032i 

L5TINT 4977 5890« 

LSTORE 2459 2615 3527 4672 

LSTPH 4974 4981« 

LSTR0 5052 58551 

LSTREG 4976 58371 

LSTTBL 4971 49741 

m 551i 



m 552t 








HflDD 4381 


1816 


2386 


2438 


WDDC 435* 


5384 






miN 1434 


1539# 


1546 


2349 


mm 1544# 


3129 






NfllNfl 1594 


1609* 






mm 1672# 


1674 






l1flINB8 1798 


18381 






nRINBl 1831t 


1847 






miNCl 1716# 


1762 






MfllND 1741 


18811 






miNDl 1742 


17661 






IffM. 448* 








mOCK 165i 


1307 


1315 


1323 


HDEC 471i 


3529 






MDJNZ 475# 


4841 


4320 


4456 


nemi ii58i 


3824 


4085 




MEMLO 1149# 


3851 


4020 


4655 


NERROR 1592 


1858* 






NINC 467i 


1743 


2811 


2875 


(M.01 6734# 


6740 






NMOV 398t 


1558 


1574 


1609 


2464 


2482 


2541 


2581 


3882 


3863 


mi 


3286 


3518 


3557 


3578 


3881 


4639 


4759 


4783 


4798 


5191 


5343 


5369 


5455 


6859 


6078 


6152 


6223 


mm 537i 


3841 


6538 




NOM. 445# 


2988 


3631 


5178 


MPUSa 553t 








NRL 482i 








tf?LC 494* 








m 4861 








MRRC 4S»# 


4437 


4548 


5582 


m3\ 455# 








tm 4581 








NCOLS 614# 


5581 






fEGl 7^ 


2341 


5678 




fCXTPL 1283# 


2253 


2259 


5S)8 


NIBI3 3782 


37e8« 






NIBIN 3627 


3630 


3699i 




NIBIIG 3553 


37W# 







5162# 



49571 



5358 

2414 2417 2422 2427 380 2628 



4566 5%9 



1628 


1649 


1682 


1716 


1766 


1782 


2714 


2729 


2756 


2787 


2885 


2838 


3225 


3244 


3263 


3282 


3381 


3322 


3828 


3855 


3957 


3981 


3996 


4011 


4814 


4836 


4854 


4870 


4957 


4981 


5541 


5575 


5591 


5610 


5655 


5673 


6299 













5886 5960 5974 



1801 


1976 


1994 


2172 


2248 


2329 


2856 


2893 


2923 


2938 


2953 


2968 


3349 


3423 


3433 


3452 


3471 


3490 


4865 


4257 


4284 


4392 


4410 


4587 


4996 


5012 


5037 


5055 


5890 


5162 


5687 


5703 


5721 


5882 


5875 


5951 
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NIBO 4159 


4161 












NOGRK 15211 














NOVflLS Infill 


141^ 












NREPTS 1238i 


5564 


S84 


5604 








NUNCON 1185* 


1662 


183C 


2181 


2469 


2475 


2723 


NXTLOC 5502t 


5646 












OPTffil i301 


1903 


1904 


1305 


1906 


1922* 




0PTnB2 ise? 


1908 


19251 










0PTflB2 1902 


1909 


1927* 










OPTION il94# 


1641 


1698 


1791 


1310 






ORGP60 12S# 


1400 


1401 


1449* 


1528 




XV f jli 


2652 


26741 


2673 


3148 


3399 


3617 


361ft 

•WXCF 


4368 


4495 


4620 


4695 


4696 


4720* 


4724 


6033 


6111 


6185 


6259 


6336 


6402 


6477 


ORGPGl 1291 


1952 


1953 


2153* 


2233 


2240 


2296* 


3691 


3730i 


3740 


3741 


37651 


3776 


3926 


4239 


4365 


4500 


4625 


4V23 


4922 


5143 


6038 


6116 


6138 


6264 


6341 


6407 


6482 


0RGPG2 130i 


2377 


2378 


2514* 


2528 


2529 


2€47* 


45K 


4630 


4631 


4691* 


4734 


4927 


5148 


^121 


6195 


6269 


6346 


6412 


648? 


6552 


0RGPG3 131# 


1334 


1335 


1395* 


1877 


1878 


13431 


6768 


6769 


68231 


^7 


6828 


6881* 


6^ 


7110 


71381 


7138 


7176 


7177 






0RGP64 132# 


2694 


2695 


3144* 


3163 


3786 


3936 


52291 


5324 


5423 


5776 


5K5 


5924 


6048 


6628 


6701 


7023 


7089 


7139 


7206 


7207 


0RGPG5 1331 


3168 


3163 


3390* 


3731 


3792 


3916* 


5409i 


5434 


5781 


5860 


5861 


5905* 


5929 


7028 


7034 


7140 


7216 


7217 






0RGPG6 134i 


3946 


3947 


4102* 


4520 


4521 


4615* 


5935 


6^ 


6136 


6210 


6284 


6361 


6427 


0RCiPG7 1351 


4947 


4948 


5134* 


5444 


5445 


5757* 


6366 


6367 


6398* 


6432 


6433 


6471* 


6507 


7233 














OUTCLR 1624 


1S74« 


2556 










OUmSG 1797 


1827 


1975* 










OUTUTL 1542 


1973# 


2326 


2713 


2393 


3124 


3185 


OV0BflS 3187 


6783« 


6784 


6788 


6733 


6887 




OVIBI 6898 


6914# 












0V1B2 6919 


6924* 












OVIHS 1426 


3281 


6451 


6836* 


6901 


6987 


6911 


0V2B1 6981 


69841 












0V2BfiS 2921 


6957i 


6958 


6962 


6968 


6972 


6S84 


0V381 6860 


6862« 












0V3BfiS 3203 


6840t 


6841 


6845 


6851 


6ffi5 


6862 


ovHjF nm 


4828 


5026 


6657 








OVLOH) 1427 


2922 


3188 


3204 


3282 


6452 


6731* 


0VSI2E 646* 


1321 


1426 


2921 


3187 


3283 


3281 


0V941 66611 


6667 












OVSHflP 29K 


2995 


3186 


6657* 








Pt#!K 15181 


1924 












PDI6IT 517# 


5480 












PERROR 1859 


2212 


2318* 


2633 


3089 


3599 


3716 


PGSI2f 7135i 


71361 


7137* 


7138* 


7139* 


7140* 


7141* 


PIMPUT 528t 


5481 












PLUSl 69Si 


2476 





















'YY7A 


iSM 


ix>{ 


2318 


<fb3l 


3681* 


3685 


3735 


3771 


3921 


4106 


4141 


4180 


4234 


4917 


5138 


5225 


5264 


5309 


5414 


5761 


5840 


5909 






boob 


row 








(L3i 




2305 


2306 


2363* 


2372 


2523 


2684 


3153 


3404 


3690 


4111 


4112 


4137* 


4146 


414? 


4176* 


4185 


4186 


4213* 














00 




















f XDC/ 




2689 


^XvV 


3409 




3613* 

^UX»>W 


3781 

^1 vx 


3931 


4244 


4370 


5274 


5275 


5305* 


5319 


5424 


5??1 


5850 


5919 


6043 


6623 


6696 


7018 


7084 


?137 


7169 


?170 






6577 


6578 


6608* 


6648 


6649 


6682* 


6721 


6722 


6755* 


6886 


6942* 


6946 


634? 


?003* 


7043 


7044 


7070* 


7109 


4249 


4250 


4355* 


4375 


4510 


4739 


4932 


5153 


5154 


6049 


6107* 


6126 


6200 


6274 


6351 


641? 


6492 


6557 


3941 


43M 


4381 


4491* 


4515 


4744 


4937 


5329 


5330 


6131 


6205 


6279 


6356 


6422 


6497 


6562 


6633 


6706 


4749 


47» 


4913* 


4942 


5439 


5786 


5787 


5836* 


5934 


6502 


6567 


6638 


6?11 


7033 


?099 


7141 


7224 


?225 


6141 


6142 


61i«« 


6215 


6216 


6255* 


6289 


6290 


6330* 


6^ 


6537* 


6572 


6643 


6716 


7038 


?104 


?i42 


7232 


6914 


6324 
















4812 


5010 


6451 


6657 


6658 


6731 









6455 
7142* 
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PLUS3 714* 


2268 












PRNTl 2889 


2838* 












PRNT2 1994* 


2829 












PSEGHl 518* 


1414 


5476 


5491 


5818 






PSEGLO 5191 


1413 


5477 


5489 


5819 






RMlflV 124SI 


56S6 


5716 


6B72 


6887 






RECMN 3524 


3549* 












RECTVP 1275# 


3583 


3587 










REGC 1293t 


4485 


4442 


4553 


4596 






REORG 1911 


1335 


1481 


1529 


1878 


1348 


1353 


2524 


2528 


2652 


2688 


2685 


2698 


2695 


3686 


3691 


3736 


3741 


2T/2 


3777 


3782 


4112 


4142 


4147 


4181 


4186 


4235 


4248 


4586 


4511 


4516 


4521 


4621 


4626 


4631 


4928 


4933 


4938 


4943 


4948 


5139 


5144 


5328 


5325 


5338 


5415 


5420 


5425 


5438 


5841 


5846 


5851 


5856 


5861 


5918 


5915 


6117 


6122 


6127 


6132 


6137 


6142 


6186 


6275 


6288 


6285 


6298 


6337 


6342 


6347 


6428 


6433 


6478 


6483 


6488 


6493 


6498 


6578 


6614 


6619 


6624 


6629 


6634 


6633 


6722 


6769 


6828 


6886 


6947 


7089 


7014 


7898 


7895 


7188 


7185 


7110 






RERROR 23171 


2348 












RINT 1528* 


1923 












ROTCNl 886t 


5581 


5646 










ROTPflT 8651 


5482 


5507 


5514 


5529 






RSOURC 2761 


7133 












SCfflG 5557 


5575* 












SCflMS 5532 


5566 


5589 


5689 


5644* 






SCHH8 5672 


5682* 












SEGWP 1311t 


2213 


5486 


5878 


5965 






SING 15231 


1928 












SIZE 13851 


1388 


1439* 


1442 


1863* 


1^ 


1S33* 


2584# 


2587 


2637* 


2648 


2664* 


2667 


3134* 


3755» 


3758 


3986* 


3989 


4092* 


4055 


4127* 


46851 


4688 


4681* 


4684 


4718* 


4713 


4983* 


5399# 


5482 


5747* 


5750 


5826* 


5829 


5895* 


6328t 


6323 


6388* 


6391 


6461* 


6464 


6527* 


6871i 


6874 


6932* 


6S35 


6993* 


6996 


7060* 


SIZtCH 2781 


1382 


1436 


I860 


1930 


2140 


2217 


3717 


3752 


3903 


4089 


4124 


4163 


42% 


5^2 


5396 


5744 


5823 


5892 


6016 


6094 


6818 


6868 


6929 


6998 


7857 


7117 




SWHI 1122* 


2487 


2493 


2772 


3465 


3817 


4792 


SNRLO 11131 


1671 


1831 


2488 


2557 


2745 


2863 


5885 


5821 


5846 


5999 


5288 


5238 


5282 


STRCOn 1623 


2837* 












STRGOC 1927 


2854* 












STRMEN 1922 


1925 


2847* 


2555 








STRTHP 12571 


1989 


2%3 


2816 








STRUTL 1973 


2832* 












STSfiVE 3856 


3862 


3133* 










TCRLFO 3886 


3894 


3975 


4119* 








TIINT 5454* 


5742 












TIRETl 5647 


5781 


5721* 










TOFPOL 3W6 


57421 


5881 


6077 









2158 


2235 


2248 


2301 


2306 


2368 


2373 


2378 


2513 


3149 


3154 


3159 


3164 


3169 


3408 


3405 


3410 


3618 


3787 


3792 


3922 


3927 


3932 


3937 


3942 


3947 


4107 


4245 


4258 


4361 


4366 


4371 


4376 


4381 


4496 


4501 


4636 


4?25 


4730 


4735 


4740 


4745 


4750 


4918 


4323 


5149 


5154 


5226 


5231 


5265 


5278 


5275 


5310 


5315 


5435 


5448 


5445 


5762 


5767 


5n2 


5777 


5782 


5787 


5928 


5925 


5938 


5535 


6034 


6039 


6044 


6849 


6112 


6191 


6196 


6281 


6206 


6211 


6216 


6268 


6265 


6278 


6352 


6357 


6362 


6367 


6403 


6408 


6413 


6418 


6423 


6503 


6588 


6543 


6548 


6553 


6558 


6563 


6568 


6573 


6644 


6649 


6687 


6692 


6697 


6702 


6707 


6712 


6717 


7019 


7^4 


7029 


7834 


7039 


7044 


7875 


7080 


7885 


1936 


2143* 


2146 


2220* 


2223 


2286* 


2289 


2353* 


2356 


3137 


3380* 


3383 


3603* 


26^ 


3671* 


3674 


3720* 


3723 


4130 


4166* 


4169 


4283* 


4286 


4345* 


4348 


4481* 


4484 


4906 


5124* 


5127 


5210* 


5213 


5250* 


5253 


5235* 


5238 


5898 


6019* 


6022 


6097* 


6188 


6170* 


6173 


6245* 


6248 


6530 


6598* 


6681 


6672* 


6675 


6745* 


6748 


6813* 


6816 


7063 


7120* 


7123 














2283 


2350 


2581 


2634 


2661 


3131 


3377 


36^ 


3668 


4342 


4478 


4602 


4678 


4787 


4900 


5121 


5207 


5247 


6167 


6242 


6317 


6385 


6458 


6524 


6595 


6669 


6742 


4998 


5184 


5378 














2880 


3314 


3341 


3484 


3844 


4807 


4823 


4845 


4873 


5352 


6232 


6388 
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TTVOUT 539# 


4428 


4438 










TVPE 1176« 


1429 


1579 


1585 


1748 


1771 


1777 


UPOfOl 2265i 


2558 


3371 










UTOflOR 2195 


2248i 












VERSNO 185W 














MBRK 1522t 


1928 












HDISP 2810 


2820 


2269 


2274 


2568 


3373 


5948# 


HDISPl 5988 


59911 












W>COCC 837» 


1410 


1539 


2318 


5799 


594S 


6158 


XPTEST 1411 


1548 


2319 


58% 


5958 


6151 


78501 


ZERO 684t 


1570 


1586 


1778 


2494 


3428 


3868 



1822 2448 2558 3011 3872 4768 4966 5171 



5667 



CROSS RffERENCE COffflETE 
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APPENDIX C 
COMMAND SUMMARY 

The following is a summary of the commands im- 
plemented by the HSE-49 emulator monitor. Within each 
command group, tokens in each column indicate op- 
tions the user has when invoking those commands. 

Tokens in square brackets indicate dedicated keys on 
the keyboard (some keys having shared functions); 
angle brackets enclose hex digit strings used to specify 
an address or data parameter. Parameters in paren- 
theses are optional, with the effects explained above. 
The notation used is as follows: 

<SMA> — Starting Memory Address for block command, 
<EMA> — Ending Memory Address for block command, 
<LOC> — Location for individual accesses, 
<DATA> — DATA byte. 

Asterisks (') indicate the default condition for each 
command; thus that token is optional and serves to 
regularize the command syntax. 

Program/data entry and verification commands: 

[EXAM! [PROG MEM]" <LOC> [,[ [NEXT] 
[DATA MEM] [PREV] 
[REGISTER] [.] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

Program/data initialization commands: 

[FILL] [PROG MEM]* <SMA> [,) <EMA> [,) <DATA> [.] 
[DATA MEM] 
[REGISTER] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

Intellec® development system or TTY interface com- 
mands (for transferring HEX format files): 

[UPLOAD] [PROG MEM]' <SMA> [,] <EMA> [.] 
[DATA MEM] 
(REGISTER] 
[HWRE REG] 
[PROG BRK] 
(DATA BRK] 

[ONLOAD] [PROG MEM)' (.] 
(DATA MEM] 
[REGISTER) 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

Formatted data dump to TTY or CRT: 

[LIST] [PROG MEM]* <SMA> (,] <EMA> [.] 
[DATA MEM] 
[REGISTER] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 



Program execution commands: 

[GO] [NO BREAK]* (<SMA>) [,] 

[W/ BREAK] [,] 
[SING STP] 
[AUTO BRK] 
[AUTO STP) 

[GOmST] [NO BREAK]* [.] 
[W/ BREAK] 
[SING STP] 
[AUTO BRK] 
[AUTO STP] 

Breakpoint setting and clearing; 

[SET BRK] [PROG MEM]* <LOC> ([,] <LOC> ... ) [.] 
(DATA MEM] 

[CLR BRK] [PROG MEM]* <LOC> ([,] <LOC> ... ) [.] 
[DATA MEM] 

APPENDIX D 
ERROR MESSAGES 

The following error message codes are used by the 
monitor software to report an operator or hardware er- 
ror. Errors may be cleared by pressing [CLR/PREV] or 
[END/.]. The format used for reporting errors is 
"Error- .n" where "n" is a hex digit. 

Operator Errors 

1. Illegal command initiator. 

2. Illegal command modifier or parameter digit. 

3. Illegal terminator for Examine command. 

4. Illegal attempt to clear Error mode. 
5-9. Not used. 

Hardware Errors 

A. ASCII error — non-hex digit encountered in data 
field of hex format record. 

B. Breakpoint error. Break logic activated though break- 
points not enabled. 

C. Hex format record checksum error. Note — the 
checksum will not be verified if the first character of 
the checksum field is a question mark ("?") rather 
than a hexideclmal digit. This allows object files to 
be patched using the ISIS text editor without the 
necessity of manually recomputing the checksum 
value. 

D. Not used. 

E. Execution processor failed to respond to a command 
or parameter passed to it by the master processor. 
EP automatically reset. EP internal status may be 
lost. Program memory not affected. 

F. Not used. 
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3065 Bowers Avenue 
Santa Clara, California 95051 
Tel; (408) 987-8080 
TWX: 910-338-0028 
TELEX: 34-6372 



ALABAMA 

Intel Corp. 

3322 S. Parkway, Ste. 71 
Holiday Office Center 
Huntsville 35B02 
Tel: (205) 883-2430 
tPen-Tech Associates, Inc. 
Holiday Office Center 
3322 Memorial Pkwy., S.W. 
Huntsville 35801 
Tel: (205) 881-9298 

ARIZONA 

Intel Corp. 

8650 N. 35tti Avenue, Suite 101 
Ptioenix 85021 
Tel: (602) 242-7205 
tBFA 

4426 Nortti Saddle Bag Trail 
Scottsdale 85251 
Tel: (602) 994-5400 

CALIFORNIA 

Intel Corp, 

7670 Opportunity Rd. 
Suite 135 
San Diego 92111 
Tel: (714) 268-3563 
Intel Corp.' 
1651 East 4tti Street 
Suite 105 
Santa Ana 92701 
Tel: (714) 835-9642 
TWX: 910-595-1114 
Intel Corp.* 
15335 Morrison 
Suite 345 

Sfierman Oaks 91403 
(213) 986-9510 
TWX: 910-495-2045 
Intel Corp.* 
3375 Scott Blvd. 
Santa Clara 95051 
Tel: (408) 987-8086 
TWX; 910-339-9279 
TWX; 910-338-0255 
Earle Associates, Inc. 
4617 Ruffner Street 
Suite 202 
San Diego 92111 
Tel: (714) 278-6441 
Mac-I 

2576 Shattucic Ave. 
Suite 4B 
Berkeley 94704 
Tel; (415) 843-7625 
Mac-I 

P.O. Box 1420 
Cupertino 95014 
Tel: (408) 257-9880 
Mac-I 

P.O. Box 8763 
Fountain Valley 92708 
Tel: (714) 839-3341 
r^ac-l 

110 Sutter Street 
Suite 715 

San Francisco 94104 
Tel: (415) 982-3673 
Mac-I 

20121 Ventura Blvd., Suite 240E 
Woodland Hills 91364 
Tel: (213) 347-5900 

COLORADO 

Intel Corp.* 

6000 East Evans Ave. 

BIdg. 1, Suite 260 

Denver 80222 

Tel; (3Q3) 758-8086 

TWX; 910-931-2289 

tWestek Data Products, Inc. 

25921 Fern Gulch 

P.O. Box 1355 

Evergreen 80439 

Tel; (303) 674-5255 

Westek Data Products, Inc. 

1322 Arapahoe 

Boulder 80302 

Tel; (303) 449-2620 

CONNECTICUT 

Intel Corp. 
Peacock Alley 

1 Padanaram Road, Suite 146 
□anbury 06810 
Tel: (203) 792-8366 
TWX: 710-456-1199 

FLORIDA 

Intel Corp. 

1001 N.W, 62nd Street, Suite 406 
Ft. Lauderdale 33309 
Tel: (305) 771-0600 
TWX: 610-956-9407 



U.S. AND CANADIAN SALES OFFICES 



FLORIDA (cont.) 

Intel Corp. 

5151 Adanson Street, Suite 203 
Orlando 32804 
Tel; (305) 628-2393 
TWX; 810-853-9219 
tPen-Tech Associates, Inc. 
201 S.E. 15th Terrace, Suite K 
Deerfield Beach 33441 
Tel: (305) 421-4989 
tPen-Tech Associates, Inc. 
Ill So. Maitland Ave., Suite 202 
P.O. Box 1475 
Maitland 32751 
Tel; (305) 645-3444 

GEORGIA 

Pen Tech Associates, Inc. 
Cherokee Center, Suite 21 
627 Cherokee Street 
Marietta 30060 
Tel: (404) 424-1931 

ILLINOIS 

Intel Corp.* 

900 Jorie Boulevard 

Suite 220 

Oakbrook 60521 

Tel: (312) 325-9510 

TWX: 910-651-5881 

First Rep Company 

9400-9420 W. Foster Avenue 

Chicago 60656 

Tel: (312) 992-0830 

TWX; 910-227-4927 

Technical Representatives 

1502 North Lee Street 

Bloomington 61701 

Tel: (309) 829-8080 

IOWA 

Technical Representatives, Inc. 

St. Andrews Building 

1930 St. Andrev»s Drive N.E. 

Cedar Rapids 52405 

Tel: (319) 393-5610 

KANSAS 

Intel Corp. 

9393 W. 110th St., Sle. 265 

Overland Park 66210 

Tel: (913) 642-8080 

Technical Representatives, Inc. 

8245 Nieman Road, Suite flOO 

Lenexa 66214 

Tel; (913) 888-0212, 3, & 4 

TWX: 910-749-6412 

KENTUCKY 

Lowry & Associates Inc. 
P.O. Box 5127 
Lexington 40555 
Tel: (606) 273-3771 

MARYLAND 

Intel Corp.* 

7257 Parkway Drive 

Hanover 21076 

Tel: (301) 796-7500 

TWX: 710-362-1944 

Glen White Associates 

57 W. Timonlum Road, Suite 307 

Timonium 21093 

Tel: (301) 262-6360 

tMesa Inc. 

1 1900 Parklav^n Drive 
Rockville 20852 
Tel: Wash. (301) 881-8430 
Balto. (301) 792-0021 

MASSACHUSETTS 

Intel Corp.* 

27 industrial Ave. 

Chelmsford 01824 

Tel: (617) 667-8126 

TWX: 710-343-6333 

EMC Corp. 

381 Elliot Street 

Newton 02164 

Tel; (617) 244-4740 

MICHIGAN 

Intel Corp.* 

26500 Northwestern Hwy. 
Suite 401 
Southfleld 48075 
Tsl: (313) 353-0920 
TWX: 910-420-1212 
TELEX: 2 31143 
fLowry & Associates, Inc. 
135 W. North Street 
Suite 4 

Brighton 48116 
Tel: (313) 227-7067 

MINNESOTA 

Intel Corp. 

7401 Metro Blvd. 

Suite 355 

Edina 55435 

Tel: (612) 335-6722 

TWX: 910-576-2367 



fDytek North 
1821 University Ave. 
Room 163N 
St Paul 55104 
Tel; (612) 645-5816 

MISSOURI 

Technical Representatives, Inc. 
320 Brookes Drive, Suite 104 
HazBlwood 63042 
Tel: (314) 731-5200 
TWX: 910-762-0618 

NEW JERSEY 

Intel Corp.* 

1 Metroplaza Office BIdg. 
505 Thornall St. 

Edison 08817 

Tel: (201) 494-5040 

TWX: 710-480-6238 

NEW MEXICO 

BFA Corporation 
P.O. Box 1237 
Las Cruces 88001 
Tel: (506) 623-0601 
TWX: 910-983-0543 
BFA Corporation 
3705 Westerfield, N.E. 
Albuquerque 8711 1 
Tel: (506) 292-1212 
TWX; 910-989-1157 

NEW YORK 

Intel Corp.* 

350 Vanderbilt Motor Pkwy. 

Suite 402 

Hauppauge 1 1 787 

Tel; (516) 231-3300 

TWX: 510-227-6236 

Intel Corp. 

80 Washington St. 

Poughkeepsie 12601 

Tel; (914) 473-2303 

TWX: 510-248-0060 

Intel Corp. 

2255 Lyell Avenue 

Lower Floor East Suite 

Rochester 14606 

Tel: (716) 328-7340 

TWX: 510-253-3841 

tMeasurement Technology, Inc. 

159 Northern Boulevard 

Great Neck 11021 

Tel; (516) 482-3600 

T-Squared 

4054 Newcourt Avenue 
Syracuse 13206 
Tel; (315) 463-8592 
TWX; 710-541-0554 
T-Squared 

2 E. Main 
Victor 14564 

Tel: (716) 924-9101 
TWX: 510-254-8542 

NORTH CAROLINA 

tPen-Tech Associates, Inc. 
1202 Eastchester Dr. 
Hlghpoint 27260 
Tel: (919) 883-9125 
Glen White Associates 
4009 Barrett Dr. 
Raleigh 27609 
Tel; (919) 787-7016 

OHIO 

Intel Corp.* 

8312 North l^ain Street 

Dayton 45415 

Tel: (513) 890-5350 

TWX: 810-450-2528 

Intel Corp * 

Chagrin-Brainard BIdg. #210 
28001 Chagrin Blvd. 
Cleveland 44122 
Tel: (216) 464-2736 
Lowry & Associates Inc. 
1440 Snow Road 
Suite 216 
Cleveland 44134 
Tel; (216) 398-0506 
fLowry & Associates, Inc. 
1524 Marsetta Drive 
Dayton 45432 
Tel: (513) 429-9040 
fLowry & Associates, Inc. 
1050 Freeway Dr., N. 
Suite 209 
Columbus 43229 
Tel; (614) 436-2051 



OREGON 

Intel Corp. 

10700 S.W. Beaverton 
Hillsdale Highway 
Suite 324 
Beaverton 97005 
Tel: (503) 641-8086 

PENNSYLVANIA 

Intel Corp.* 
275 Commerce Dr. 
200 Office Center 
Suite 300 

Fort Washington 19034 
Tel; (215) 542-9444 
TWX: 510-661-2077 
tLowry & Associates, Inc. 
Seven Parkway Center 
Suite 455 
Pittsburgh 15520 
Tel; (412) 922-5110 
tQ.E.D. Electronics 
300 N. York Road 
Hatboro 19040 
Tel: (215) 674-9600 

TEXAS 

Intel Corp.* 

2925 L.B.J. Freeway 

Suite 175 

Dallas 75234 

Tel: (214) 241-9521 

TWX: 910-860-5487 

Intel Corp.* 

6420 Richmond Ave. 

Houston 77057 

Tel: (713) 784-3400 

Industrial Digital Systems Corp. 

5925 Sovereign 

Suite 101 

Houston 77036 

Tel: (713) 988-9421 

Intel Corp. 

313 E. Anderson Lane 

Suite 314 

Austin 78752 

Tel: (512) 464-3628 

VIRGINIA 

Glen White Associates 
Route 2, Box 193 
Charlottesville 22901 
Tel: (804) 295-7686 
Glen White Associates 
P.O. Box 10186 
Lunchburg 24506 
Tel: (804) 384-6920 
Glen White Associates 
RL #1, Box 322 
Colonial Beach 22442 
Tel: (804) 224-7764 

WASHINGTON 

Intel Corp. 
Suits 114 BIdg. 3 
1603 116th Ave. N.E. 
BellevuB 98005 
Tel; (206) 453-8036 

WISCONSIN 

Intel Corp. 
4369 S. Howell Ave. 
fvlilwaukee 53207 
Tel: (414) 747-0789 



CANADA 

Intel Semiconductor Corp.* 

Suite 233, Bell Mews 

39 Highway 7, Bells Corners 

Ottawa, Ontario K2H 8R2 

Tel; (613) 329-9714 

TELEX: 053-4115 

Intel Semiconductor Corp. 

6205 Airport Rd. 

BIdg. B, Suite 205 

Misslssauga, Ontario 

L4V 1 E3 

Tel: (416) 671-0611 
TELEX: 06983574 
Multilek, Inc.* 
15 Grenfell Crescent 
Ottawa, Ontario K2Q 0G3 
Tel; (613) 226-2365 
TELEX: 053-4585 

Multilek, Inc. 
Toronto 

Tel; (416) 245-6422 
Multilek, Inc. 
Montreal 

Tel: (514) 481-1350 



'Field application location 

tThese representatives do not offer Intel Components, 
only boards and systems. 
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l°arSra?^^'arr:ia 95051 U.S. AND CANADIAN DISTRIBUTORS 

Tel: (408) 987-8080 
TWX; 910-338-0026 
TELEX: 34-6372 



ALABAMA 

tHamilton/Avnel Electronics 
4692 Commercial Drive N.W. 
Huntsville 35805 
Tel: (205) 837-7210 
Pioneer 

1207 Putman Drive NW 
Huntsville 35805 
Tel: (205) 837-9033 
TWX: 810-726-2197 

ARIZONA 

tHamilton/Avnet Electronics 
2615 Soutti 21st Street 
Ptioenix 85034 
Tel: (602) 275-7851 
fLiberty/Arizona 
8155 N. 24th Avenue 
Phoenix 85021 
Tel: (602) 249-2232 
TWX: 910-951-4282 

CALIFORNIA 

tAvnet Electronics 

350 McCormick Avenue 

Costa Mesa 92626 

Tel: (714) 754-6111 

TWX: 910-595-1928 

Hamilton/ Avnet 

1175 Bordeaux Dr. 

Sunnyvale 94086 

Tel: (408) 743-3300 

TWX: 910-339-9332 

tHamilfon/Avnet Electronics 

891 7 Complex Drive 

San Dieqo 92123 

Tel: (714) 279-2421 

TWX: 910-335-1216 

Hamillon/Avnet 

10912 W. Washington Blvd. 

Culver Citv 90230 

Tel: (213) 558-2809 (2665) 

TWX; 910-340-6364 or 7073 

tHamilton Electro Sales 

10912 W. Washington Boulevard 

Culver City 90230 

Tel: (213) 558-2121 

(Liberty Electronics 

124 Maryland Street 

El Segundo 90245 

Tel: (213) 322-3826 

TWX: 910-348-7140 or 7111 

tLiberty/San Diego 

9525 Chesapeake Dr. 

San Diego 92123 

Tel: (714) 565-9171 

TWX: 910-335-1590 

fWyie/Elmar 

3000 Bowers Avenue 

Santa Clara 95052 

Tel: (408) 727-2500 

TWX: 910-338-0451 or 0296 

Hamilton/Avnet Electronics 

17312 Eastman Street 

Irvine 92714 

Tel: (714) 979-6864 

COLORADO 

tWyle/Eimar/Denver 
6777 E. 50th Avenue 
Commerce City 80022 
Tel: (303) 287-9611 
TWX: 910-931-0510 
tHamilton/Avnet Electronics 
5921 No. Broadway 
Denver 80216 
Tel: (303) 534-1212 
TWX: 910-931-0510 

CONNECTICUT 

tCramer/Connecticut 

P.O. Box 5003 

12 Beaumont Road 

Wallingford 06492 

Tel: (203) 265-7741 

TWX: 710-476-0162 

tHamilton/Avnet Electronics 

643 Danbury Road 

Georaetown 06829 

Tel: (203) 762-0361 

tHarvey Electronics 

112 Main Street 

Norwalk 06851 

Tel: (203) 853-1515 

TWX: 710-468-3373 



FLORIDA 

Arrow Electronics 
1001 N.W. 62nd Street 
Suite 108 

Ft. Lauderdale 33309 

Tel: (305) 776-7790 

Arrow Electronics 

115 Palm Bay Road, NW 

Suite 10, BIdg. 200 

Palm Bay 32905 

Tel: (305) 725-1480 

TWX: 510-959-6337 

(Hamilton/Avnet Electronics 

6800 Northwest 20th Ave. 

Ft. Lauderdale 33309 

Tel: (305) 971-2900 

TWX: 510-955-3097 

tPioneer 

6220 S. Orange Blossom Trail 

Suite 412 

Orlando 32809 

Tel: (305) 859-3600 

TWX: 810-850-0177 

Hamilton/Avnet 

3197 Tech. Drive N. 

St. Petersburg 33702 

Tel: (813) 576-3930 

TWX: 810-863-0374 

GEORGIA 

Arrow Electronics 
3406 Oak Cliff Road 
Doraville 30340 
Tel: (404) 455-4054 
TWX: 810-757-4213 
fHamiiton/Avnet Electronics 
6700 1-85 Access Road, jf11 
Suite IE 
Norcross 30071 
Tel: (404) 448-0800 

ILLINOIS 

Arrow Electronics 

492 Lunl Avenue 

P.O. Box 94248 

Schaumburg 60193 

Tel: (312) 893-9420 

TWX: 910-222-1807 

tHamilton/Avnet Electronics 

3901 No. 25th Ave. 

Schiller Park 60176 

Tel: (312) 678-6310 

TWX: 910-227-0060 

Pioneer/Chicago 

1511 Carmen Drive 

Elk Grove 60006 

Tel: (312) 437-9680 

TWX: 910-222-1834 

INDIANA 

tPioneer/lndiana 
6408 Castleplace Drive 
Indianapolis 46250 
Tel: (317) 849-7300 
TWX: 810-260-1794 

KANSAS 

(Hamilton/Avnet Electronics 
9219 Quivira Road 
Overland Park 66215 
Tel: (913) 888-8900 

MARYLAND 

tHamilton Avnet 
P.O. Box 647, 
BWI Airport 
7235 Standard Drive 
Hanover 21076 
Tel: (301) 796-5684 
TWX: 710-862-1861 
t Pioneer/Washington 
9100 Gaither Road 
Gaithersburg 20760 
Tel: (301) 948-0710 
TWX: 710-828-0545 

MASSACHUSETTS 

(Cramer Electronics Inc. 
85 Wells Avenue 
Newton 02159 
Tel: (617) 969-7700 



MASSACHUSETTS (continued) 

tHamilton/Avnet Electronics 
50 Tower Office Park 
Woburn 01801 
Tel: (617) 935-9700 
Harvey/Boston 

44 Hartweli Ave. 
Lexington 02173 
Tel: (617) 861-9200 

MICHIGAN 

tArrow Electronics 

3921 Varsity Road 

Ann Arbor 48140 

Tel: (313) 971-8220 

TWX: 810-223-6020 

tPioneer/Michlgan 

13485 Stamford 

Livonia 48150 

Tel: (313) 525-1800 

TWX: 810-242-3271 

(Hamilton/Avnet Electronics 

32487 Schoolcraft Road 

Livonia 48150 

Tel: (313) 522-4700 

TWX: 810-242-8775 

MINNESOTA 

(Industrial Components 

5229 Edina Industrial Blvd. 

Minneapolis 55435 

Tel: (612) 831-2666 

TWX: 910-576-3153 

Arrow Electronics 

5251 73rd Street 

Edina 5543S 

Tel: (612) 830-1800 

TWX: 910-576-2726 

tHamilton/Avnet Electronics 

7449 CahiU Road 

Edina 55435 

Tel; (612) 941-3801 

TWX: 910-576-2720 

MISSOURI 

tHamilton/Avnet Electronics 
396 Brookes Drive 
Hazelwood 63042 
Tel: (314) 731-1144 
TWX: 910-762-0606 

NEW JERSEY 

Arrow/Philadelphia 
Pleasant Valley 
Moorestown 08057 
Tel: (215) 928-1800 
TWX: 710-897-0829 
Arrow Electronics 
285 Ivlldland Avenue 
Saddlebrook 07662 
Tel: (201) 797-5800 
TWX; 710-988-2206 
Hamilton/Avnet 
10 Industrial 
Fairfield 07006 
Tel: (201) 575-3390 
TWX; 710-734-4338 
tHarvey Electronics 

45 Route 46 
Pinebrook 07058 
Tel: (201) 227-1262 
TWX: 710-734-4382 
tHamilton/Avnet Electronics 
1 Keystone Ave. 

Cherry Hill 08003 
Tel: (609) 424-0100 
TWX: 710-897-1405 

NEW MEXICO 

tAllianCB Electronics Inc. 
11721 Central Ave. 
Albuquerque 87123 
Tel: (505) 292-3360 
TWX; 910-989-1151 
tHamilton/Avnet Electronics 
2524 Baylor Drive, S.E. 
Albuquerque 87119 
Tel: (505) 765-1500 



tMicrocomputer System Technical Demonstrator Centers 
98-01014-01 



3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-8080 
TWX: 910-338-0026 
TELEX; 34-6372 



NEW YORK 

Harvey Electronics 

P.O. Box 1208 

Binghampton 13902 

Tel: (607) 748-8211 

TWX: 510-252-0893 

Arrow Electronics 

900 Broad Hollow Road 

Farmingdale 11735 

Tel; (516) 694-6800 

TWX: 510-224-6494 

tCramer/ROGhester 

300O Soutti Winton Road 

Rochester 14623 

Tel: (716) 275-0300 

TWX: 910-338-0026 

tHamilton/Avnet Electronics 

167 Clay Road 

Rochester 14623 

Tel: (716) 442-7820 

TWX: 910-340-6364 

tCramer/Syracuse 

7705 Maltlage Drive 

Liverpool 13088 

Tel: (315) 652-1000 

TWX: 710-545-0230 

Arrow Electronics 

399 Conklin Street 

Farmingdale 1 1735 

Tel: (516) 694-6800 

TWX: 510-224-6494 

tHamilton/Avnet Electronics 

16 Corporate Circle 

E. Syracuse 13057 

Tel: (315) 437-2641 

tHamilton/Avnet Electronics 

70 State Street 

Westbury, L.I. 11590 

Tel: (516) 545-6000 

TWX: 510-252-0893 

tHarvey Electronics 

60 Crossways Park West 

Woodbury 11797 

Tei: (516) 921-8700 

TWX: 510-221-2184 

Harvey/ Rochester 

10 Riverton Way 

West Henrietta 14586 

Tel: (716) 334-5920 

NORTH CAROLINA 

Pioneer/Carolina 
106 Industrial Ave. 
Greensboro 27406 
Tel: (919) 273-4441 
TWX: 510-925-1114 
tHamilton/Avnet Electronics 
2803 Industrial Drive 
Raleigh 27609 
Tel; (919) 829-8030 
Arrow Electronics 
P.O. Box 989 
Kernersville 27284 
Tel: (919) 996-2039 
TWX: 510-922-4765 

OHIO 

Arrow Electronics 

3100 Plainfield Road 

Kettering 45432 

Tel: (513) 253-9176 

TWX: 810-459-1611 

Arrow Electronics 

6238 Cochran Rd. 

Solon 44139 

Tel: (216) 248-3990 

tHamilton/Avnet Electronics 

954 Senate Drive 

Dayton 45459 

Tel; (513) 433-0610 

TWX: 910-340-2531 

(Pioneer/Dayton 

1900 Troy Street 

Dayton 45404 

Tel: (513) 236-9900 

TWX: 810-459-1622 

Arrow Electronics 

10 Knollcrest Dr, 

Reading 44139 

Tel: (513) 761-5432 

TWX: 810-461-2670 



U.S. AND CANADIAN DISTRIBUTORS 



OHIO (continued) 

f Pioneer/Cleveland 
4800 E. 131st Street 
Cleveland 44105 
Tel: (216) 587-3600 
TWX: 810-422-2210 
tHamilton/Avnet Electronics 
4588 Emory Industrial Parkway 
Warrensville Heights 44128 
Tel: (216) 831-3500 

OKLAHOMA 

tComponents Specialties, Inc. 
7920 E. 40th Street 
Tulsa 74145 
Tel: (918) 664-2820 
TWX: 910-845-2215 

OREGON 

tAlmac/Stroum Electronics 
8022 S.W. Nimbos, BIdg. 7 
Beaverton 97005 
Tel: (503) 641-9070 

PENNSYLVANIA 

Arrow/Pittsburgh 
4297 Greensberg Pike 
Suite 3114 
Pittsburgh 15221 
Tel: (412) 351-4000 
Pioneer/Pittsburgh 
560 Alpha Drive 
Pittsburgh 15238 
Tsl: (412) 782-2300 
TWX: 710-795-3122 
Pioneer/Delaware Valley 
141 Gibraltar Road 
Horsham 19044 
Tel: (215) 674-4000 
TWX: 510-665-6778 

TENNESSEE 

Arrow/Knoxville 
P.O. Box 129 
W. Andrew Johnson Hwy. 
Talbotl 37677 
Tel: (615) 587-2137 

TEXAS 

Component Specialties Inc. 
8222 Jamestown Drive 
Suite 115 
Austin 78768 
Tel; (512) 837-8922 
TWX; 910-874-1320 
Hamilton/ Avnet 
10S08A Boyer Blvd. 
Austin 78757 
Tel: (512) 837-8911 
tHamilton/Avnel Electronics 
4446 Sigma Road 
Dallas 75240 
Tel: (214) 661-8661 
TWX: 910-860-5371 
tHamilton/Avnet Electronics 
3939 Ann Arbor 
Houston 77063 
Tel: (713) 780-1771 
tComponent Specialties, Inc. 
10807 Shady Trail. Suite 101 
Dallas 75220 
Tel: (214) 357-6511 
TWX: 910-861-4999 
tComponent Specialties, Inc. 
8585 Commerce Park Drive, Suite 590 
Houston 77036 
Tel; (713) 771-7237 
TWX; 910-881-2422 
Arrow Electronics 
13715 Gamma Road 
Dallas 75234 
Tel: (214) 386-7500 
TWX: 910-861-5495 

UTAH 

tHamilton/Avnet Electronics 
1685 West 2100 South 
Salt Lake City, 84119 
Tel: (801) 972-2800 

WASHINGTON 

tHamilton/Avnet Electronics 
14212 N.E. 21st 
Bellevue 98005 
Tel: (206) 746-8750 

tMicrocompute 
98-01014-01 



WASHINGTON (continued) 

tAlmac/Stroum Electronics 
5811 Sixth Ave. South 
Seattle 98108 
Tel: (206) 763-2300 
TWX; 910-444-2067 
tLiberty Electronics 
1750 132nd Avenue NE 
Bellevue 98005 
Tel: (206) 463-8300 
TWX: 910-443-2526 

WISCONSIN 

Arrow Electronics 
434 W. Rausson Avenue 
Oak Creek 53154 
Tel: (414) 764-6600 
TWX; 910-338-0026 
tHamilton/Avnet 
2975 Moorland Road 
New Berlin 63161 
Tel: (414) 784-4610 
TWX: 910-262-1182 



CANADA 

ALBERTA 

+L. A. Varah Ltd. 
4742 14th Street N.E. 
Calgary T2E 6L7 
Tel; (403) 230-1236 
TWX; 018-258-97 

BRITISH COLUMBIA 

tL.A. Varah Ltd. 
2077 Alberta Street 
Vancouver V5Y 1C4 
Tel: (604) 873-3211 
TWX: 610-929-1068 
Zentronics 
550 Cambie St. 
Vancouver V6B 2N7 
Tel: (604) 688-2533 
TWX: 04-5077-89 

MANITOBA 

L. A. Varah 

1-1832 King Edward Street 
Winnipeg R2R ONI 
Tel: (204) 633-6190 
TWX; 07-55-365 

ONTARIO 

tL.A. Varah, Ltd. 

505 Kenora Avenue 

Hamilton L8E-3P2 

Tel: (416) 561-9311 

TWX: 061-8349 

tHamilton/Avnet Electronics 

3688 Nashua Drive, Units G & H 

t^/1i3sissauga L4V 1M5 

Tel: (416) 677-7432 

TWX: 610-492-8860 

tHamilton/Avnet Electronics 

1/35 Courtwood Cresc. 

Ottawa K2C 3J2 

Tel: (613) 226-1700 

tZentronics 

141 Catherine Street 

Ottawa, Ontario K2P 1C3 

Tel: (613) 238-6411 

TWX: 053-3636 

+Zentronics 

1355 Meyerside Drive 

Mississauga, Ontario L5T IC9 

Tel; (416) 676-9000 

Telex: 06-983-667 

QUEBEC 

tHamilton/Avnet Electronics 

2670 Paulus Street 

SL Laurent H4S 1G2 

Tel: (514) 331-6443 

TWX: 610-421-3731 

Zentronics 

5010 Pare Street 

Montreal H4P 1 P3 

Tel: (514) 735-5361 

TWX: 05-827-535 



System Technical Demonstrator Centers 
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INTERNATIONAL SALES AND MARKETING OFFICES 



3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-^8080 
TWX: 910-338-0026 
TELEX: 34-6372 



EUROPEAN MARKETING OFFICES 

BELGIUM 

Intel International 

Rue du Moulin h Papier 51 

Boite 1 

B-1160 Brussels 
Te): (02) 660 30 10 
TELEX: 24814 

DENMARK 

Intel Denmark A/S* 
Lyngbyvej 32 2nd Floor 
DK-2130 Copenhagen East 
Tel-. (01) 18 20 00 
TELEX: 19567 

FINLAND 

Intel Scandinavia 
Sentnerikuja 3 
SF -00400 Helsinki 40 
Tei: (0) 558531 
TELEX-, 123 332 

FRANCE 

Intel Corporation, S.A.R.L.* 
5 Place de la Balance 
Silic 223 

94528 Rungis Cedex 
Tel: (01) 687 22 21 
TELEX: 270475 



GERMANY 

Iniei Semiconductor GmbH* 

Seidlatrasse 27 

8000 Muencfien 2 

Tel: (089) 53 691 

TELEX: 523 177 

Intel Semiconductor GmbH 

Abraham Lincoln StrasseSO 

6200 Wiesbaden 1 

Tel: (06121) 74855 

TELEX: 04186183 

Intel Semiconductor GmbH 

Wernerstrasse 67 

P.O. Box 1460 

7012 Fellbach 

Tel: (0711) 580082 

TELEX; 7254826 

Intel Semiconductor GmbH 

Hindenburger Sfrasse P8/29 

3000 Hannover 

Tel; (0511) 852051 

TELEX: 923625 

ISRAEL 

Intel Semiconductor Lid." 

P.O. BoK 2404 

Haifa 

Tel: 972/452 4261 
TELEX-. 92246511 

ITALY 

Intel Corporation Italia, s.p.a. 
Corso Sempione 39 
1-20145 Milano 
Tel: 2/34,93287 
TELEX: 311271 



INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 



ARGENTINA 

Micro Sistemas S.A. 
9 De Julio 561 
Cordoba 

Tel: 54-51-32-880 
TELEX; 51837 BICCO 

AUSTRALIA 

A.J.F. Systems & Components Pty. Ltd. 
Corporate Headquarters 
44 Prospect Ha. 
Prospect 

South Australia 5082 

Tel; 269-1244 

TELEX: 82635 

Warburton Franki 

Corporate Headquarters 

372 Eastern Valley Way 

Chatswood, New South Wales 2067 

Tel; 407-3261 

TELEX: AA 21299 

AUSTRIA 

Bacher Elcfktronische Geraete GmbH 
Rotenmulgasse 26 
A 1120 Vienna 
Tel: (0222 ) 83 63 96 
TELEX: (01) 1532 

Rekirsch Eleklranik Geraete GinbH 
Lichtensleinslrasse 97 
A1090 Vienna 
Tel: (222) 347646 
TELEX: 747S9 

BELGIUM 

Ineico Belgium S.A. 
Avenue Val Duchesse, 3 
B-1160 Brussels 
Tel; (02) 660 00 12 
TELEX: 25441 

BRAZIL 

Icotron S.A. 

05110-Av. Mutinga 3650 
6 Andar 

Piriluba-Sao Paulo 

Tel: 261-0211 

TELEX; (Oil) 222 ICO BR 

COLOMBIA 

International Computer fvlachines 

Adpo. Aereo 19403 

Bogota 1 

Tel 232-6635 

TELEX- 43439 

DENMARK 

Lyngso Komponent A/S 
Os(marken 4 
DK-2860 Soborg 
Tei': (01) 67 00 77 
TELEX: 22990 

Scanainavian Semiconductor 
Supply A/S 
Nannasgade 18 
DK-2200 Copentiagen N 
Tel: 101) 83 50 90 
TELEX; 19037 

FINLAND 

Oy Fintronic AB 

iMelkonkalu 24 A 

SF-00210 

Helsinki 21 

Tel: 0-692 5022 

TELEX: 124 224 Ftron SF 

FRANCE 

Celdis S.A. 

53, Rue Ctiarles Frerot 

94250 Gentilly 

Tel: (1) 581 00 20 

TELEX; 200 486 F 

Melrologie* 

La Tour d'Asni^res 

4. Avenue Laurenf Cely 

92606-Asnieres 

Tel- 791 44 44 

TELEX: 611 448 F 

Melrologie 

36 Rje Tronchet 

69006 Lyon 

Tel: (78) 89 35-65 

Tekelec Airtronic* 

Cite des Brjyeres 

Rue Carle Vernet 

S2310 Sevres 

Tel: (1) 027 75 35 
TELEX: 204552 



Tekelec Airtronic 

75 Rue Bataille 

690O8 Lyon 

Tel: (78)-74-37-40 

TELEX: 370 481 F 

Tekelec Airtronic 

Pare IndLSlriel Bersol 

Vole Romaine 

33600 Peyssac 

Tel: (56) 45 32-27 

TELEX: 570 264 F 

Tekelec Airtronic 

Allee des Lilas 

13100 Alx en Provence 

Tel: (42) 27-66-45 

TELEX; 420 588 F 

Tekelec Airtronic 

8 Rue de I'Universite 

67000 Strasbourg 

Tel: (83) 35-69-22 

TELEX: 380 765 F 

Tekelec Airtronic 

281 Route d'Espagne 

31076 Toulouse 

Tel: (61)-40-24-90/4 0-38-77 

GERMANY 

Electronic 2000 Verlriebs GmbH 

Neumarkter SIrasse 75 

D-eooo Muenctien 80 

Tel: (089) 434061 

TELEX: 522561 

Jertnyn GmbH 

Postfacti 1180 

□-6277 Camberg 

Tel: (06434) 231 

TELEX: 484426 

Kontron Elektronik Gmbti 

Breslauersfrasse 2 

8057 Echting B 

D-8000 f^unchen 

Tel; (89) 319.011 

TELEX: 522122 

Alfred Neye Enatectinik GmbH 

Schillerstrasse 14 

D-2085 Quickborn-Hamburg 

Tei; (04106) 6121 

TELEX: 02-13590 

HONG KONG 

Sctvmidt & Co. 

28/F Wing on Center 

Connaugtil Road 

Hong Kong 

Tel; 5-455-644 

TELEX: 74766 Schmc Hx. 

INDIA 

.yicronic Devices 

104/109C, Nirmal Industrial Eslale 
Sion (E) 

Bombay 400022, India 
Tel: 486-170 

TELEX: 011-5947 MDEV IN 
ISRAEL 

Eastronics Ltd.* 
11 Rozanis Street 
P.O. Box 393O0 
Tei-Aviv 61390 
Tel: 475151 
TELEX; 33638 

ITALY 

Eledra 3S S.P.A. * 
Viale Elvezia, ie 
20154 Milan, 
Tel: 318 54 41 
TELEX: 39332 
Eledra 3S S.P.A.* 
Via Paolo Galdano, 141 D 
10137 Torino 

TEL: (011)30 97 097 - 30 97 114 

TELEX: 210632 

Eledra 3S S.P.A. 

Via Zacchermi Alvisi 6 

40100 Bologna 

Tel. (051) 307781 

Eledra 3S S.P.A.' 

Via Giuseppe Valmarana, 63 

00139 Rome. Italy 

Tel: (06) 81 27 290-81 27 324 

TELEX: 612051 



NETHERLANDS 

If7tel Semiconductor Nederland B.V, 

Cometongebouw 

Westblaakloe 

3012 Km Rotterdam 

Tel: (10) 149122 

TELEX: 22283 

NORWAY 

If7tel Scandinavia A/s 
P.O. Box 158 
N-2040 

Klolta, Norway 
Tel; 47 2/981068 
TELEX: 18018 

SWEDEN 

Intel Sweden AB* 
Box 20092 
Enighetsvagen, 5 
S-iei20 Bfomme 
Tel; (08) 98 53 90 
TELEX: 12261 

SWITZERLAND 

Intel Semiconductor AG 
Forctiastrasse 95 
CH a032 Zurich 
Tei: 1-55 45 02 
TELEX: 557 89 icti ch 



JAPAN 

Asahi Electronics Co. Lid. 
KMM BIdg. Room 407 
2-1 4-J Asano, Kokura 
Kita-Ku, Kilokyushu City 802 
Tel: (093j 511-647! 
TELEX: AECKV 7126-16 
Hamllton-Avnet Electronics Japan 
LTD 

YU and VOU BIdg. 1-4 Horldome-Cho 

Nitionbasfii 

Tel; (03) 662-9911 

TELEX: 2523774 

Nippon Micro Compuler Co. Lid. 

Mulsumi BIdg. 4-5-21 Kojimachi 

Chiyoda-ku, Tokyo 102 

Tel; (03) 230-0041 

Ryoyo Electric Corp. 

Konwa BIdg. 

1-12-22, Tsukiji, 1-Ctiame 
Chuo-Ku, Tokyo 104 
Tel: (03) 543-7711 
Tokyo Electron Labs, Inc. 
No. 1 Higastiikata-Wactii 
Midori-Ku, Yokotiama 226 
Tel: (045)471-8811 
TELEX; 781-4773 

KOREA 

Koram Digital 
Room 411 Atiil BIdg. 
49-4 2-GA Hoehyun-Dong 
Chung-Ku Seoul 
Tel: 23-8123 

TELEX; HANSINT K23542 
Leewood International, Inc, 
C.P.O. Box 4046 
1 12-25. Sokong-Dong 
Ctiung-Ku, Seoul 100 
Tel: 28-5927 

CABLE: ■'LEEWOOD" Seoul 
MEXICO 

Proveedora Elecironica S.A. 
(PROESA) 

Prol. Moctezuma Ote. 24 
Col. Romero de Terreros 
Apdo, Postal 21-139 
Mexico 21. D.F, 
Teh 554-8300 

TELEX: 017-72402 SAULME 

NETHERLANDS 

Inetco Nether. Comp. Sys. BV 
Turtstekerslraa! 63 
Aalsmeer 1431 GD 
Tel; (2977) 28855 
TELEX; 14693 
Koning & Hartman 
Koperwerf 30 
2544 EN Den Haag 
Holland 

Tel: (70) 210.101 
TELEX: 31523 

NEW ZEALAND 

W. K, IWcLean Ltd. 

103-5 Felion Mathew Avenue 

Glenn Innes, Auckland, 6 

Tel; 587-037 

TELEX: NZ2763 KOSFY 

NORWAY 

Nordisk Elektfonik (Norge) A/S 
Postoffice Box 122 
Smedsvingen 4 
1364 Hvalstad 
Tel: 02 78 62 10 
TELEX: 17546 

PORTUGAL 

Ditram 

Componentes E Electronica LDA 
Av. Miguel Bombarda, 133 
LIsboa 1 

Tel: (19) 545313 
TELEX: 14347 

SINGAPORE 

General Engineers Associates 
BIk 3. 1003'lOOe, 10tti Floor 
P,S,A. Multi-Storey Complex 
Telok Blangan/Pasir Panjang 
Singapore 5 
Tel: 271-3163 

TELEX: BS23987 GENERCO 



UNITED KINGDOM 

Intel Corporation (U.K.) Lid.* 
Broaddeld House 

4 Between Towns Road 
Cowley, Oxlord 0X4 3NB 
Tel; {0865) 77 14 31 
TELEX: 837203 

Intel Corporation (U.K.) Ltd. 

5 Hospital Street 
Nantwicti, Ctiestiire CW5 5RE 
Tel: (0270) 62 65 60 
TELEX; 36620 



ORIENT MARKETING OFFICE 

JAPAN 

Intel Japan K.K * 

Flower Hill-Shinmactii East BIdg. 

1-23-9, Shinmacfii, Setagaya-ku 

Tokyo 154 

Tel: (03) 426-9261 

TELEX: 781-28426 

HONG KONG 

Intel Trading Corporation 

99-105 Des Voeux Rd., Central 

18F. Unit B 

Hong Kong 

Tel: 852-5-450-847 

TELEX: 63869 



SOUTH AFRICA 

Electronic Building Elements 

Pine Square 

latti Street 

Haielwood, Pretoria 

Tel: (12) 789 221 

TELEX: 30181 SA 

SPAIN 

iTterface' 

Ron da San Pedro 22 
Barcelona 10 
Tel: 3/301 7B51 
TELEX; 51508 IFCE E 
Interlace 

Av. Generaiisimo 51 9' 

E-Madrid 16 

Tel: 456 3161 

Inlerface 

Calle Bailen 9 

Appl, 7 

Bilbao 

Tel: 4/415-0893 

ITT SESA 

Miguel Angel 16 

Madrid 10 

Tel: (1) 4190957 

TELEX: 27707/27461 

SWEDEN 

Backstron-i Gosta 
Box 12009 
10221 Slockholm 
Tel: (08) 541 080 
TELEX: 10135 
Nordisk Eleclronik AB 
Box 27301 
S-10254 Stocktiolm 
Tel: (08) 635040 
TELEX; 10547 

SWITZERLAND 

Industrade AG 
Gemsenslrasse 2 
Postctieck 80-21190 
CH-8021 Zuricti 
Tel; (01) 60 22 30 
TELEX; 56788 

TAIWAN 

Taiwan Automation Co.* 
2nd Floor 

224 Nanking East Road 

Section 3 

Taipei 

Tei; 771-0940 

TELEX: 11942 TAIAUTO 

UNITED KINGDOM 

G.E.C. Semiconductors Ltd. 

East Lane 

North Wembley 

Middlesex HA9 7PP 

Tel: (01) 904-9303/908-4111 

TELEX: 28817 

Jermyn Industries 

Vestry Estate 

Sevenoaks, Kent 

Tel: (0732) 501.44 

TELEX: 95142 

Rapid Recall, Ltd. 

6 Sotio Mills Ind. Park 

Woburn Green 

Bucks, England 

Tel; (S285) 24961 

TELEX: 849439 

Sintrom Electronics Ltd,' 

A'kwrigril Road 2 

Reading, Berkshire RG2 OLS 

Tel: (0734) 85464 

TELEX; 847395 

VENEZUELA 

Componentes yCircuilOs 

Electronlcos TTLCA C.A, 
Apartado 3223 
Caracas 101 
Tel: 239-0820 

TELEX: 21795 TELETIPOS 



"Field Application Locatioi 
98-01014-01 
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